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To  the  Honorable  General  Assembly  of  the  State  of  Rhode  Island. 

Herewith  is  respectfully  presented  the  Fourth  Annual  Report  of 
the  State  Board  of  Health,  in  compliance  with  sec.  9,  chapter  83,  of 
the  Public  Statutes. 

The  Report  is  for  the  year  ending  December  31st,  1881,  and  pre- 
sents a  part  of  the  general  proceedings  of  the  Board  and  of  the  work 
performed  under  its  supervision;  and  is  wholly  included  in  the  report 
of  the  Secretary,    which   will  be  found  in  the  following  pages  and  is 

respectfully  submitted. 

Chas.  H.  Fish  eh,  Sec. 
Henry  E.  Turxer,  Chairman. 

Matj  3d,  1882. 
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REPORT  OF  THE  SECRETARY. 


2'o  the  HoiiorahJii  the  General  Assemhly  and  the  members  of  the  Stale 
Board  of  Health : 

The  Secretary  of  the  Board  herewith  respectfully  submits  his 
Fourth  Annual  Report. 

The  Eeport  is  designed  to  present  an  account  of  the  general  proceed- 
ings of  the  Board,  and  the  work  of  the  Secretary  for  the  year  ending 
Decemher  31,  1881. 

In  regard  to  the  general  condition  of  the  public  health,  during  the 
year,  it  may  be  said  that  there  was  no  great  dejiarture  from  the  cir- 
cumstances that  usually  prevail.  In  localities  of  somewhat  limited 
extent,  special  forms  of  disease  occurred  and  prevailed  more  or  less 
largely,  and  to  a  greater  or  less  degree  of  fatality,  varying  with  the 
form  of  disease  and  place  of  occurrence. 

The  most  renuirkable  of  the  special  forms  of  disease,  whether  usual 
or  unusual,  that  occurred  during  the  year,  were  those  presenting  the 
distinctive  characteristics  of  Malarial  Fever.  The  i)revalence  was  un- 
precedented in  the  history  of  the  State.  Following  the  sudden  advent 
and  almost  universal  prevalence  over  a  small  territory  in  Barrington 
in  1880,  it  reai)peared  in  the  same  town  in  1881  with  but  little  les- 
sened virulence  and  with  larger  distribution;  and  in  South  Provi- 
dence, wliere  it  had  prevailed  to  a  small,  but  gradually  increasing 
extent  for  two  or  three  years  previous,  it  reapjicared  in  1881  with 
greatly  increased  and  alarming  prevalence.  In  several  sections  of  the 
State  it  was  also  ([uite  })rominent  during  the  year  1881,  as  one  of  tiie 
most  prevalent  forms  of  disease,  and  not  less  than  eighteen  towns 
reported  its  presence  to  a  greater  or  less  extent. 

On  anotiier  page  will  ])e  fouiul  a  paper  by  Dr.  C.  V.  Chapin,  giving 
a  more  extended  account  of  the  appearance  and  prevalence  of  the 
Malaria  in  Rhode  Island,  and  in  the  tables  sunnnarizing  the  ]\ronth- 
ly  Reports,  will  be  found  tiic  comparative  prevalence  in  the  different 
towns. 

Diphtheria,  which  had  largely  diminished  in  the  number  and  fatal- 
ity of  cases  in  rrovidence  ci(y  during  1879  and  1880,  was  more  prev- 
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alent  in  that  city  during  1881,  but  not  to  the  extent  of  an  ei)idemic, 
nor  was  there  any  report  of  epidemic  prevalence  in  any  town  in  the 
State  except  in  tlie  town  of  Ilopkinton. 

Scarlet  Fever  also,  altliough  api)earing  in  varying  proportional 
numbers  in  nearly  all  the  towns  in  the  State,  did  not  attain  to  epi- 
demic prevalence,  except  in  limited  areas  and  for  short  periods  of 
time. 

Most  of  the  less  fatal  forms  of  contagious  and  infectious  diseases, 
appeared  in  many  of  the  dilferent  towns  during  some  part  of  the 
year,  and  in  some  localities  prevailed  as  epidemics.  Keference  to  the 
tables  of  monthly  reports,  and  annual  reports  of  medical  corresi)ond- 
ents,  may  be  had  for  a  more  particular  account  of  the  places  and 
times  of  jn-evalence  of  the  various  diseases. 

MEETINGS  OF  THE  BOARD. 

The  usual  quarterly  meetings  with  adjournments,  and  one  special 
meeting  were  held  during  the  year.  At  these  meetings  various  sani- 
tary questions  appertaining  to  the  preservation  of  health  and  the 
prevention  of  disease,  were  topics  of  discussion,  and  many  items  of 
knoAvledge  and  fact,  ascertained  by  the  observation  and  experience  of 
the  members  were  contributed. 

At  a  meeting  of  the  Board  held  Ajiril  7th,  1881,  the  sanitary  con- 
dition of  Newport  was  one  of  the  subjects  of  discussion  occasioned 
more  particularly  by  a  communication  from  the  Secretary  of  the  San- 
itary Protection  Association  of  that  city  addressed  to  the  Chairman 
of  the  State  Board  of  Health. 

It  was  therein  charged  that  the  legal  Board  of  Health  of  Newport 
(the  Mayor  and  Board  of  Aldermen,)  did  not  take  sufficient  notice  of 
the  presence  of  certain  contagious  diseases  in  that  city,  in  that  mea- 
sures for  the  restriction  and  prevention  of  the  same  were  neglected, 
and  also  that  well  known  nuisances  were  allowed  to  remain  unabated. 

His  Honor  S.  P.  Slocum,  Mayor  of  Newi)ort,  ajipeared  in  rebuttal 
of  the  charges. 

From  the  statements  of  the  Mayor,  and  the  written  testimony  of 
a  number  of  the  leading  physicians  of  Newport,  it  did  not  appear  to 
the  Board  that  the  charges  in  regard  to  the  large  prevalence  of  diph- 
theria and  scarlet  fever  were  sustained,  but  it  was  virtually  admitted 
that  legal  measures  for  the  restriction  of  the  same  had  been  quite 
limited. 

It  was  also  admitted  that  there  were  some  unsanitary  conditions  in 
localities  mentioned,  such  as  could  be  found  in  every  city,  and  assur- 
ance Avas  given  that  such  unsanitary  localities  and  conditions  would 
have  attention,  and  be  remedied  as  soon  as  pro})er  municipal  legisla- 
tion could  be  secured. 
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At  tlic  same  meeting  tlie  following  conimunication  from  Dr.  0. 
C.  Wiggin,  a  former  member  of  the  Board,  was  presented: 

Providence,  Jan,  2Glh,  1881. 
7b  the  Members  of  the  State  Board  of  Health: 

Gentlemen: — I  have  tliis  day  resigned  my  position  as  a  member  of  your 
Board.  I  have  fell  impelled  to  this  aetion  on  the  ground  that  neither  my  time 
nor  my  health  are  adequate,  in  justice  to  the  demands  of  tins  important  oiliee. 
My  connection  with  the  Board  a.s  a  corporate  body  and  with  each  of  its  individ- 
ual mend)ers  has  always  been  a  pleasant  one,  and  the  subjects  which  you  are 
expected  to  investigate  have  ever  been  of  the  most  lively  interest  to  me,  but  the 
little  time  I  have  had  to  devote  to  them  has  made  the  ofBce  one  of  constant  regret 
to  me.     I  take  my  leave  of  you,  gentlemen,  with  feelings  of  tlie  utmost  respect. 

Very  truly  yours, 

OLIVER  C.  WIGGIN. 

The  resignation  was  received  and  placed  on  file,  and,  npon  motion 
of  the  Secretary,  the  following  rcsolntion  was  passed  unanimonsl}': 

Resolved,  That  the  State  Board  of  Health  receive  with  sincere  regret  the  notice 
of  the  resignation  of  Dr.  O.  C.  Wiggin  of  membership  on  this  Board;  and  the 
members  of  the  Board,  as  an  associate  body  and  individually,  hereby  testify  to 
his  manifest  interest  in  all  sanitary  work,  and  his  uniform  urbanity  and  courtesy 
on  all  occasions  to  each  and  all  of  them. 

The  topic  of  pollution  of  rivers,  introduced  by  the  secretary,  was 
also  considered  at  considerable  length  at  this  meeting. 

At  the  t[uarterly  and  also  the  annual  meeting,  held  July  Gth,  after 
the  usual  routine  business,  and  report  of  the  Secretary  in  relation  to 
reports  of  nuisances,  visits  to  towns,  investigation  of  sales  of  imma- 
ture veal,  and  contagious  and  other  diseases  among  domestic  animals, 
the  following  were  continued  the  ofliccrs  of  the  Board  for  the  ensuing- 
year,  viz: 

Chairrfian,  David  King,  M.  D , Newport. 

Secretary,  Chas.  H.  Fisher,  M.  D North  Scituate. 

Auditor,     David  King,  M.  D   Newi)ort. 

At  this  meeting  the  Secretary  reported  in  full  an  account  of  a 
meeting  of  the  Council  of  the  Newport  Sanitary  Protection  Asso- 
ciation in  May,  wdiich  lie  attended  u])ou  invitation  on  his  private 
responsibility  in  part;  and  also  an  account  of  various  unsanitary  local- 
ities and  premises  pointed  out  to  him  by  a  committee  of  the  council 
of  that  association,  and  of  his  conference  and  correspondence  with 
parties  in  authority  in  Newport  city,  in  relation  to  the  same. 

This  rc])ort  was  considered  at  considerable  length,  and  Dr.  David 
King  introtluced  the  following  resolution  which  was  jnissed  unani- 
mously: 
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"  Resolved,  Tliat  the  State  Board  of  Health  recommend  to  the  Honorable 
Mayor  and  Board  of  Aldermen  of  the  city  of  Newport,  the  appointment  of  a 
Special  Commission  of  Health,  consisting  of  the  Mayor  and  two  others,  one  of 
whom  shall  be  a  competent  physician,  and  the  other  a  competent  engineer. 

"  Of  this  Health  Commission  appointed  by  the  Board  of  Aldermen,  the  Mayor 
shall  be  the  Chairman." 

At  the  same  meeting  there  were  presented  copies  of  the  new  hhmks 
devised  and  distributed  to  all  the  town  and  city  clerks  and  city  regis- 
trars, required  in  compliance  with  the  amended  and  additional  laws 
in  relation  to  marriage,  (sample  copies  of  wliich  may  be  found  on 
pages  157-lGO,)  the  circular  to  clergymen  and  town  clerks  in  relation 
to  the  same,  (see  page  160,)  and  the  following  circular  in  relation  to 
com])lianec  with  the  PLiI)lic  Statutes,  of  protection  from  small-i)ox  by 
public  vaccination. 

(CIRCULAR  J.) 

OFFICE  OF  THE  STATE  BOARD  OF  HEALTH, 

Providence,  April  13,  1881. 

To  the  Touin  Cov7icils  or  Local  Boards  of  Health : 

The  State  of  Rhode  Island  is  now,  and  happily  has  been  for  many  years,  ex- 
empt from  any  widely  spread  prevalence  of  small  pox. 

Until  within  a  few  years,  there  was  a  period  of  time  of  considerable  length, 
during  which  free  vaccination  was  frecpienlly  provided  bj'  the  authorities  of  the 
different  towns,  for  all  persons  who  would  avail  themselves  of  the  protection 
against  small  pox  thus  gratuilouslj^  offered;  and  the  freedom  from  this  dire 
scourge  of  humanity  in  this  State  during  a  long  period  in  the  recent  past,  has 
been  due  to  the  protection  thus  provided. 

There  come  now  to  the  Secretary  of  the  Board,  complaints  from  many  of  the 
towns,  that  the  law,  (as  provided  in  Chapter  74  of  the  General  Statutes,  and  in 
Sections  24,  25  and  26  of  the  said  chapter,)  is  not,  and  has  not  been  for  several 
years  complied  with  by  the  proper  authorities  of  the  towns. 

In  one  town  no  free  vaccination  has  been  provided  in  nine  years.  In  this  way 
the  State  will  soon  afford  a  free  and  inviting  field  for  the  introduction  and  dis- 
semination of  small  pox  with  all  its  destructive  results. 

The  disease  is  now  prevalent  in  several  of  the  larger  cities,  and  quite  largely 
in  two,  with  which  the  towns  of  Rhode  Island  are  in  constant  intercourse  and 
communication  by  persons  and  merchandise. 

The  need  of  attention  therefore  to  the  matter  of  public  protection  from  an  in- 
vasion of  small  pox,  will  not  fail  to  be  perceived  by  the  authorities  of  the  differ- 
ent towns. 
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It  should  be  remembered  that  one  vaccination,  (even  if  properly  perfornKKl, 
and  the  vaccine  disease  runs  through  all  the  natural  stages,  to  the  production  of 
the  pitted  scar,)  does  not  always  furnish  complete  protection,  and  therefore  re- 
vaccinaimi  should  always  be  performed  until  no  characteristic  vaccine  pustule  is 
produced. 

Tiie  plan  of  appointing  some  place  and  hour  for  the  assembling  of  persons 
desiring  vaccination,  is  by  no  means  effectual  in  securing  protection  to  the  largest 
numl)er; — because  of  the  inconvenience  of  attending, — the  absence  of  a  realiza- 
tion of  the  benefit  to  be  desired, — and  the  natural  recklessness  and  indifference 
of  many. 

Visitation  from  house  to  house  l)y  the  vaccinator,  secures  the  best  results. 

Tlie  fear  that  some  constitutional  disease  may  be  produced  by  transmission 
from  one  person  to  another,  through  the  vaccine  virus,  humanized  as  so  called, 
by  being  carried  through  successive  vaccinations  of  persons  for  long  periods  of 
time,  (and  it  is  extremely  doul)lful  that  such  events  have  ever  occurred  from 
virus  properly  taken,)  may  be  entirely  ol)viated  by  vaccinating  with  bovine 
virus,  or  that  taken  direclly  from  the  heifer. 

Virus  of  either  kind  of  warranted  quality,  can  be  readily  procured  in  this  city. 

Respectfully, 

CHAS.  H.  FISHER,  Src. 


At  an  adjonriiod  quarterly  niooting-  liold  October  10,  the  extraor- 
dinary prevalence  of  Malaria,  in  different  parts  of  the  Htatc,  was  the 
principal  to})ic  of  discnssion.  Tlie  Secretary  reported  visits  and 
examinations  of  the  malarial  territory  around  Mashapaug  and  Spec- 
tacle ponds.  Beside  the  ponds  and  around  them  at  variable  distances, 
Avere  smaller  ponds  or  pools,  and  swampy  or  marsh}^  grounds  which 
during  periods  of  heavy  rains  were  more  or  less  covered  or  saturated 
with  water,  and  which  supported  during  the  summer  months  a  lieavy 
growth  of  coarse  varieties  of  aquatic  plants  and  grasses.  There  was 
no  noticeable  decomposition  of  vegetable  groAvths  or  decay  of  the 
same  from  lack  of  sustenance.  The  conditions  wore  the  same  as  had 
existed  for  a  long  period  of  time.  It  seemed  evident  that  either  some 
long  dornuxnt  or  else  imported  germ,  having  organic  characteristics, 
had  found  there  at  the  present  time  congenial  soil  and  conditions  for 
rapid  development  and  growth.  Presumed  to  be  organic  because  in- 
capable of  existence  under  a  temperature  of  32  to  30  degrees  Faren- 
heit.  Even  if  the  malarial  poison  be  inorganic,  and  of  gaseous 
tenuity  and  consistence,  it  must  be  evolved  from  organic  structures 
or  material,  in  which  the  process  of  gaseous  evolution  is  arrested,  at 

the  frost  point  of  atmospheric  temperature. 
The  various  surmises  as  to  the  cause  of  the  Malaria,  popular  among 

the  people  iniiabiting  this  district,  were  related.     It  did  not   ai»i)ear 
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that  they  had  any  foundation  in  fact.  The  report  in  circulation  that 
the  Secretary  had  ordered  the  water  to  be  drawn  off  from  Ma.sliapaug, 
had  just  come  to  liis  knowledge  and  was  entirely  false.  He  did  not 
know  who  had  the  authority  to  do  that  work,  nor  had  he  made  any 
remark  bearing  such  construction,  as  it  was  entirely  opposed  to  his 
convictions.  It  was  possible  that  there  had  been  a  misapprehension 
of  the  remark  made  to  several  persons,  that  if  the  pond  had  been 
drawn  down  to  the  lowest  point  at  tlie  close  of  winter,  and  kept  down 
through  the  season,  there  would  probably  have  been  less  sickness  from 
Malaria.  And  that  statement  was  all  he  could  suggest  as  a  possible 
relief  for  the  future. 

At  this  meeting  the  question  of  the  safety  of  public  houses  in  case 
of  fire  was  also  considered.  It  seemed  desirable  that  an  examination 
should  be  made  of  all  the  hotels  and  public  houses  of  above  two 
stories  in  height,  especially  the  lighter  and  more  inflammable  struc- 
tures at  the  summer  resorts  in  the  State,  in  regard  to  means  of  egress 
from  each  in  case  of  lire.  The  means  of  supply  of  pure  Avater,  and 
modes  and  efficiency  of  removal  of  excremental  and  other  refuse  mat- 
ter from  the  same  premises  was  also  discussed,  but  no  action  was 
taken. 

At  a  special  meeting  held  December  28th,  a  general  review  was 
given  of  the  work  of  the  closing  year  in  the  different  departments  of 
labor,  and  a  final  rendering  of  bills  and  closing  of  financial  accounts. 


BOOK  EXCHANGES,  1881. 


vol.   cloth,   Seventh  Annual  Report  of  the  State  Board  of  Health, 
^lichigan 

"    paper,  Second  Annual  Report  Slate  Board  of  Health,  Kentucky. . . 

"    cloth,   38th    and    JJOth    Regi.slration    Reports  of  Mas-sachusetts, 

for  years 1879-1880 

"    paper,  Rocky  Mountain  Health  Resorts,   by  Charles  Deunisou, 

M.  D..  Colorado 

"      3rd  Annual  Report  of  Board  of  Health,  of  Augusta,  Ga.  1880 

"      Annual  Report,  Health  Officer,   Burlington,  Vt 1880 

"      Annual  Reports,  Slate  Board  of  Health,   Colorado 1879-1880 

"    cloth,  First  Biennial   Report  of  State   Board  of  Health,  North 

Carolina 1879-1880 

"    paper,  Fifth  Annual  Report  of  Board  of  Health,  Utica,  N.  Y.. . .  1880 

"      Eighth     "  "  Board  of  Health,  Reading,  Pa.  .  .  1880 

"         "      Circulars   1,   3,    3  and  8  from  Surgeon  General's  Office, 

U.  S.  A.,  Washington,  D.  C 1868-1875 

"         "      Second  Annual  Report  of  State  Board  of  Health,   Lunacy 

and  Charity,  Massachusetts 1880 

Twelfth  Annual  Report,  State  Board  of  Charities  and  Cor- 
rections, Rhode  Island 1880 

"    cloth,  Rhode  Island  Manual,  from  Secretary  of  State 1881 

"        "      Annual  Report,  Health  Officer,  District  of  Columbia 1880 

"    paper,  Third  Annual  Report,  State  Board  of  Health,  of  Connec- 
ticut  , 1880 

"        "      Eighth  Annual  Report,  City  Health  Officer,   New  Haven, 

Conn 1880 

"        "      Fourth  Annual  Report  of  the  State  Board  of  Health,  New 

Jersey 1880 

"      Annual  Report  of  City  Health  Officer  of  Chicago,  111 1880 

"         "      Annual  Report  of  Surgeon  Gen.  of  the  Marine  Hospital 

Service,  U.  S 1880 

"    cloth.  Trichina'  and  Trichinosis  from  the  Agricultural  Depart- 
ment, D.  C 1881 

"    paper.  Fifth   Annual   Report  of  the  State  Board  of  Health  of 

Wisconsin 1880 

"    cloth.  Annual  Report  of  the  State  Board  of  Health,  Alabama 1880 

"         "     First  Annual  Report  of  the  State  Board  of  Health,  Ten- 

nesee 1877-1880 

"    paper.  First  Annual  Report  of  the  State  Board  of  Health  of  New 

York 1880 

"        "     Third  Annual   Report  of  the  State  Board  of  Health  of 

Kentucky 1880 

"    cloth.  Annual  Report  Cily  Board  of  Health,  Philadelphia,  Penn.  1880 
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1  vol.  cloth,  Supplement,  Second  Aninuil  Report  of  the  State  Board  of 

Health  of  Massachusetts  1880 

1    "    paper,  Transactions  of  the  New  Hampshire  Medical  Society,  June  1881 

1    "        "      Eighth  Biennial  Report  of  the  Asylum  for  Feeble  Minded, 

Illinois 1880 

1    "        "      First  Annual  Report  of  the  Sanitary  Reform  Society,  city 

•      of  New  York,  N.  Y 1880 

1    "        "      Annual  Report  Board  of  Health  of  Hudson  County,  New 

Jersey 1880 

1    "    cloth.  Eighth  Annual  Report  of  the  State  Board  of  Health  of 

Michigan 1880 

1    "        "      Report  on  the  Statistics  of  Labor,  Massachusetts 1880 

1  "         "      Report  State  Board  of  Education  and  Commissioner   of 

Public  Schools,  Rhode  Island 1880 

2  "    paper,  From  Nathan  Allen,  M.  D.,  Lowell,  Mass 

1     "         "      House  Drainage,  Wm.  Paul  Gerhard,  Newport,  R.  I 

1    "         "      Annual  Report  of  Supt.  of  Health,  Providence,  R.  1 1880 

1    "        "      R.  I.  Historical  Society 1880 

Also  Health  Reports  of  Brooklyn  and  Utica,  N.  Y.,  Bos- 
ton, Mass.,  Charlestown,  S.  C,  Saint  Paul,  Minn., 
Burlington,  Vt.,  Chicago,  111.,  Dayton,  Ohio,  Lan- 
sing, Mich.,  San  Francisco,  Cal.,  Baltimore,  Ind., 
etc.,  etc.  Also  Periodicals,  New  England  Medical 
Monthly,  The  Sanitary  News,  Nat.  Board  of  Health 
Bulletin,  etc. 


MEDICAL  CORRESPONDENTS. 
1881. 


Dr.  M.  P.  Arnold, 

D.  H.  Batchelder, 
J.  C.  Budlong, 
Otis  Bullock, 
A.  B.  Briggs, 
H.  J.  Bruce, 

E.  G.  Carpenter, 
J.  S.  Cliipman, 
G.  L.  Church, 
E.  P.  Clark, 

I.  B.  Cowen, 

II.  C.  Crandall, 


Dr.  J.  II.  Eldridge, 

"  R.  1\  Eddy, 

"  D.  M.  Edwards, 

"  G.  R.  Fisher, 

"  L.  F.  C.  Garvin, 

"  E.  V.  Granger, 

"  Benj.  Greene, 

"  G.  B.  Haines, 

"  G.  A.  Harris, 

"  G.  W.Jcnckes, 

"  A.  E.  Kemp, 

"  David  King, 

"  D.  O.  King, 


Dr.  A.  A.  Mann, 

"  C.  E.  Maryott, 

"  A.  Potter, 

"  F.  A.  Rankin, 

"  A.  A.  Saunders, 

"  T.  H.  Shipman, 

"  A.  G.  Sprague, 

"  W.  J.  Smith, 

"  G.  H.  Stanley, 

"  E.  P.  Stimson, 

"  J.  O.  Whitney, 

"  John  Win.sor, 


REPORT    ON    THE    REGISTRATION 

OF 

BIRTHS,  MARRIAGES  AND  DEATHS, 

IX  THE 

STATE   OF   RHODE   ISLAND, 

FOR   THE 

YEAR      ENDING      DECEMBER    31,      18  8  0. 

ALSO 

COMMENTS    UPON    AND    COMPARISONS   OF   THE    SAME    EVENTS    FOK 
VARIOUS    PERIODS    FROM    1852    TO    18S0. 

By   CHARLES   H.    FISHER,    M.   D. 
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Table  IT.— BIRTHS,  1880. 
Arranged  hy  Montlis.  Sexes,  and  Divisions  of  the  State. 


DIVISIONS  OP  THE  STATE. 

MONTHS. 

SEX. 

o 
o 

270 

O 
O 

"o 

o 
c 

0) 

o    . 

^  if 

g  o 

1 

o 

o 

p. 

15 

5 
o 

P.1 

1 
-a 
"> 
o 

Ah 

a 
a 
o 
O 

1 

60 

a 

■•i 
1 

January 

Males 

19 

14 

11 

85 

103 

29 

Females. . 
Total .... 

238 

12 

13 

5 

14 

08 

no 

16 

514 

31 

27 

10 

29 

153 

213 

45 

Febvnarv . . . 

Males. .  . . 

250 

14 

23 

€ 

11 

71 

98 

27 

Females.. 
Total .... 

244 

14 

12 
35 

3 

15 

81 

98 

21 

494 

28 

9 

20 

152 

190 

48 

March 

Males. . . . 

270 

18 

12 

4 

15 

79 

130 

12 

Females.. 
Total .... 

247 

15 

23 

1 

13 

74 

101 

20 

517 

83 

35 

5 

28 

153 

231 

32 

April 

Males 

209 

9 

18 

0 

10 

59 

91 

10 

Females.. 
Total .... 

231 

10 

14 

9 

12 

78 

94 

14 

440 

19 

32 

15 

28 

137 

185 

24 

May 

Males 

255 

15 

15 

5 

21 

89 

94 

16 

Females. . 
Total .... 

277 
532 

6 

20 

4 

10 

90 

114 

21 

21 

35 

9 

37 

185 

208 

37 

June 

Males. . . . 

271 

12 

22 

4 

15 

70 

127 

15 

Females  . 
Total.... 

240 

7 

17 

3 

12 

71 

114 

16 

511 

19 

39 

7 

27 

147 

241 

31 

July 

Males 

2G6 

11 

19 

5 

13 

75 

128 

15 

Females.. 
Total.... 

205 

8 

18 

11 

18 

78 

108 

24 

531 

19 

37 

10 

31 

153 

230 

39 
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Table  II-— BIRTHS,  1880.— Coutinuecl. 


DIVISIONS  OP  THE  STATE. 

MONTHS. 

SEX. 

o 

p 

3 
O 

o 
o 

n 

o 
O 

a 
a) 

til 

5  . 
2  o 

o 

a 

B 
O 

o 

C  S 

O 

o 
u 

c 

1 

a 

5 
o 

2 

M 

R 

2 

1 

August 

Males.... . 

392 

6 

21 

5 

IG 

96 

128     20 

Females. . 
Total .... 

252 

10 

22 

6 

16 

84 

90 

24 

544 

IG 

43 

11 

32 

180 

218 

44 

September . . 

Males.  . . . 

279 

8 

22 

7 

20 

103 

107 

12 

Females. . 
Total .... 

282 

9 

2G 

3 

20 

101 

110 

13 

561 

17 

48 

10 

40 

204 

217 

25 

October 

Males. . . . 

29G 

14 

21 

10 

18 

94 

122 

17 

Females.. 
Total .... 

258 

19 

14 

5 

13 

92 

98 

17 

554 

33 

35 

15 

31 

186 

220 

34 

November . . 

xAIales.  . . . 

272 

12 

19 

8 

18 

83 

113 

19 

Females.. 
Total .... 

249 

6 

13 

2 

19 

69 

120 

20 

521 

18 

32 

10 

37 

152 

233 

39 

December  . . 

Males 

308 

12 

25 

10 

27 

97 

120 

17 

Females.. 
Total.... 

2G8 

12 

17 

7 
17 

2G 

85 

108 

13 

576 

24 

42 

53 

182 

228 

30 

Whole  year. 

Males 

3,244 

150 

231 

81 

205 

1,004 

1,361 

209 

Females.. 
Total.... 

3,051 

128 

209 

59 

194 

980 

1,265 

219 

6,295 

278 

440 

140 

399 

1,984 

2,626 

428 

14 
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Table  IV.— MARRIAGES,  1880. 

Arranged  by  Months  and  Divisions  of  the  State. 


o 

CO 
0)" 

o 

o 

DIVISIONS  OP  THE  STATE. 

MONTHS. 

a 

o 
O 

o 

3 
o 
o 

a 

a 
a 

o   . 
O  « 

P 

u 
o 

0. 

o 
o 

a)  ,£ 

u 
I 

o 

o 

s 

1 

o 
o 

1 
16 

1 

V 

Jiinuary 

205 

5 

17 

3 

10 

49 

105 

217 

February 

209 

6 

13 

3 

6 

59 

100 

22 

183 

March 

160 

574 

5 
16 

21 
51 

7 
13 

9 
25 

48 
156 

53 

258 

17 

55 

121 

First  Quarter.. . . 

521 

April   

228 
243 
234 

8 

9 

11 

15 
22 
23 

10 
3 
6 

15 

10 
5 

66 

72 
61 

98 
109 
111 

16 
18 
17 

198 

May 

205 

June 

208 

Second  Quarter. . 

705 

28 

60 

19 

30 

199 

318 

51 

611 

July 

209 
166 

7 
6 

16 
15 

4 
5 

10 
12 

58 
43 

97 
75 

17 
10 

158 

August 

187 

September 

255 

7 

15 

4 

12 

75 

115 

27 

209 

Third  Quarter... 

63U 

20 

46 

13 

34 

176 

287 

54 

554 

October 

259 

12 

16 

6 

10 

79 

108 

28 

221 

November 

344 

16 

34 

8 

16 

92 

148 

30 

292 

December 

257 

5 

10 

12 

8 

82 

112 

28 

197 

Fourth  Quarter. . 

860 

33 

60 

26 

34 

253 

368 

86 

710 

Whole  Year 

2,769 

97 

217 

71 

123 

784 

1,231 

246 

2,396 

16 


STATE    BOARD   OF   HEALTH. 


[1881. 


Tarle  v.— ages  of  persons  MARRIED,  1880. 


AGES    OF    WOMEN. 

1 

Ages  of  Men. 

o 

•a 

1 

13 

5 

i 

o 

i 

o 

i 

o 

!9 
o 

i 

S 

o 

•<3' 

in 

2 
S 

S 

o 

2 

s 
s 

s 

5§ 

1 

o 

Under  20 

77 

24 

1 

.... 

. .. . 

.      . 

.  . 

.  . 

.  . 

102 

20  to  25 

373 

597 

93 

11 

3 

•      • 

•  • 

1,077 

25  to  30 

97 

414 

201 

45 

6 

1 

•  • 

764 

30  to  35 

25 

122 

117 

61 

16 

4 

•   • 

345 

35  to  40 

10 

40 

52 

44 

32 

19 

2 

1 

•  • 

206 

40  to  45 

4 

11 

17 

24 

27 

8 

2 

2 

1 

1 

97 

45  to  50 

4 

10 

12 

17 

6 

12 

2 

1 

•  • 

•  • 

64 

50  to  55 

3 

2 

10 

13 

11 

6 

4 

1 

2 

52 

55  to  GO 

3 

2 

5 

8 

1 

3 

2 

.  . 

24 

60  to  G5 

3 

1 

1 

1 

5 

2 

1 

2 

1 

1 

18 

65  to  70 

1 

3 

2 
1 
1 

-2 

1 

1 
2 

2 

1 

1 

13 

70  to  75 

3 

75  to  80 

.... 

1 

.... 

3 

80  to  85 

1 

•  • 

1 

Not  stilted 

Whole  No.  Fe- 

males   

586 

1,224 

498 

211 

123 

66 

27 

13 

9 

9 

2 

1 

2,769 

1881.] 


SECRETARY''S   REPORT. 


17- 


Table  VI.— DEATHS,  1880. 
Arranged  hy  Months,  Sexes,  and  Divisions  of  the  State. 


DIVISIONS  OF  TUE  STATE. 

MONTHS. 

SEX. 

d 

s 

03 
a 
O 

>> 

o 
o 

o 

*n 

n 

c 

3 

8 

a> 

o    . 
o 

5 

s 

3 
O 

Si 

o 

Ph 

o 

o 
a 

1 
S 

o 
o 

S 

Jauuciry 

Mules... 

199 

5 

8 

7 

14 

71 

83 

11 

Females . 

223 

4 

8 

7 

18 

70 

118 

8 

Total.... 

422 

9 

16 

14 

32 

141 

201 

19 

February .... 

Males. . . 

200 

9 

14 

7 

6 

56 

97 

11 

Females. 

168 

2 

9 

5 

13 

45 

79 

15 

Total.... 

368 

11 

23 

12 

19 

101 

176 

26 

March    

Males .  . . 

209 

12 

10 

3 

9 

71 

95 

9 

Females. 

217 

14 

8 

5 

11 

84 

88 

7 

Total.... 

426 

26 

18 

8 

20 

155 

183 

16 

April . . . 

Males . . . 

192 

5 

20 

3 

8 

60 

86 

10 

Females. 

208 

11 

14 

6 

4 

57 

105 

11 

Total.... 

400 

16 

34 

9 

12 

117 

191 

21 

May 

Males... 

175 

6 

7 

5 

12 

44 

89 

12 

Females. 

217 

8 

14 

5 

12 

67 

100 

11 

Total.... 

392 

14 

21 

10 

24 

111 

189 

23 

June 

Males . . . 

177 

4 

14 

3 

9 

68 

68 

11 

Females. 

180 

8 

14 

2 

3 

53 

85 

15 

Total.... 

357 

12 

28 

5 

12 

121 

153 

26 

July 

^rales... 

233 

11 

13 

6 

•14 

89 

90 

10 

Females. 

255 

13 

14 

3 

15 

88 

118 

4 

Total.... 

488 

24 

27 

9 

29 

177 

208 

14 

August 

Males. .. 

208 

14 

17 

1 

11 

77 

74 

14 

Females. 

222 

10 

10 

4 

11 

74 

100 

13 

Total.... 

430 

24 

27 

5 

22 

151 

174 

27 

September. . . 

Males... 

202 

8 

10 

6 

10 

79 

74 

15 

l^'euuiles. 

186 

7 

13 

4 

14 

63 

69 

16 

Total.... 

388 

15 

23 

10 

24 

142 

143 

31 

October 

Males. . . 

205 

10 

13 

3 

12 

(jQ 

84 

17 

Females . 

211 

16 

19 

3 

14 

73 

69 

17 

Total.... 

416 

26 

32 

6 

26 

139 

153 

34 

November.  . . 

Males... 

187 

12 

11 

9 

7 

64 

74 

10 

Females. 

178 

14 

19 

.... 

4 

57 

72 

12 

Total.... 

365 

26 

30 

9 

11 

121 

146 

22 

December .  . . 

.Males... 

179 

8 

13 

5 

10 

60 

74 

9 

Females. 

198 

8 

14 

5 

12 

52 

89 

18 

Total.... 

377 

16 

27 

10 

22 

112 

163 

27 

Whole  Year.. 

Males . . . 

2,366 

104 

150 

58 

122 

805 

988 

139 

Females . 

3,463 

115 

156 

49 

121 

783 

1,092 

147 

Total.... 

4,829 

219 

306 

107 

243 

1,588 

2,080 

286 

18 
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[1881. 


Showimj  the  Niiviher  of  eacli  Sex,  in  each  Period  of  Life,  in  everg 

To'wn  and  Divi.sion  of  the  State  ;  also  the  Ratio  of 

Deaths  to  Population. 


TOWNS 

AND   DIVISIONS  OF  TUE   STATE. 


Barrington 

Bristol 

Warren 

Bristol  County 

Coventry 

East  Greenwich 

West  Greenwich 

Warwick 

Kent  County 

Jamestown 

Little  Compton 

Middletown 

New  Shoreham 

Portsmouth 

Tiverton 

Towns,  Newport  Co. 

Newport  City 


POPUl.ATION,  1880. 


Whole 
Number. 


SEX. 


1,359  Males.... 

I  Females.. 
6,0^8i Males.  .— 

Females.. 
4, 007!  Males.... 

Females.. 
1 1,394  Males. ... 

!  Females.. 


4,519|Males. .. 

Females. 
2,887|  Males... 

Females. 
1,018  Males... 

Females. 
12,164  Males... 

Females. 
20,588  Males. . . 

Females. 


459 
1,202 
1,139 
1,203 
1,979 
2,505 
8,487 


Males. . . 
Females. 
Males. . . 
Females. 
Males. . . 
Females. 
Males. . . 
Females. 
Males. . . 
Females. 
Males. . . 
Females . 
Males. .  . 
Females . 


15,693  Males.    . 
[Females. 


Deaths,  1880. 


1.54 
2.01 
1.92 
1.92 

1.35 
1.84 
2.26 
1.39 
1.49 

.44 
1.25 
1.40 
.49 
.50 
1.68 
1.26 

1.54 


o  2 


21 
121 

77 
219 

61 

53 

23 

169 

306 


15 


16 


26 


42 


107 


14 

60 
61 
37 
40 
104 
115 


33 

28 

28 

25 

9 

14 

80 

89 

150 

156 


1 

1 

9 

6 

8 

8 

2 

4 

13 

13 

25 

17 

58 

49 


243    122 

121 


2 
2 
13 
10 
10 
5 
25 
17 


17 
9 

27 
14 


27 
21 


3 
1 
1 
3 
1 
1 
6 
6 
11 
11 
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Table  VII.— DEATHS,  1880.— Continued. 


o 

'3 

a 
m 

a 

c5 
v 

i3 

S 

B 
in 

10  and  under  15. 

15  and  under  20. 

20  and  under  30. 

c 

3 
g 

S 

a 
3 

S 
03 

0 

g 

0) 

5 

S 
S 

I- 

bl 

g 

-a 
a 
a 

§ 

1 

e 
3 

•a 

3 

SS 

g 

g 

u 

-a 

3 
03 

g 

0 

3 
05 

g 

1 
0 

2 

1 
4 

2 

1 
4 

1 

1 

4 

1 

3 

1 

3 

4 

2 
3 

2 
5 

"e 

1 
1 

1 

2 

2 

3 

1 

3 

4 
1 

6 
2 

5 
4 

3 

1 

5 

4 

6 

2 

6 
2 

6 
6 



1 

1 

2 
3 

4 

8 

3 

7 

2 
5 

6 

7 

8 

7 

6 

8 

3 
12 



1 

4 

2 

4 

1 

1 

3 

2 

3 

5 

11 

10 

5 

13 

16 

13 

8 

3 

.... 

1 

2 
3 
2 

3 

""3 
3 
3 

2 
2 

8 
2 

5 
5 

2 

4 
4 

7 
5 

2 

... 

2 

3 

2 

5 
3 

"1 



2 

1 

2 

1 

1 
2 

1 
2 
3 

2 

i 

8 

2 
4 
9 

2 

"2 

1 

2 
9 

1 

6 

'3 

...^ 

1 

4 

5 

4 

.... 

13 

1 

2 

6 

10 

8 

7 

2 

7 

4 

2 

2 

4 

3 

4 

.... 

3 

13 

9 

6 

15 

15 

22 

10 

1 

4 

1 

17 

3 

5 

14 

17 

11 

11 

1 

8 

20 

7 

5 

2 

1 

1 

4 
1 
2 

4 

1 
1 

2 

1 
1 

1 
1 



1 

1 



1 

1 

2 

1 

1 
2 

1 

1 
2 

2 
2 
2 

4 

7 

2 
1 
3 
3 
3 

10 
10 

1 

1 

"l 

1 

1 

3 

1 
4 
2 
8 
6 

2 
3 
3 

1 

12 

6 

1 

1 
2 

2 
2 
3 

4 

"i 

1 
2 

1 

1 

**2 
1 

1 
2 

"2 
2 

1 

1 

1 

3 

2 

6 

2 

3 

11 

6 

8 

7 

16 

20 

3 

4 

. . . . 

5 

5 

10 

10 

8 

13 

14 

18 

2 
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TOWNS 

AND  DIVISIONS   OF  THE 
STATE. 


Bmrillville 

Cranston 

Cuni1)crliiiul 

Ea.st  Providence. . . 

Foster 

Glocester 

Johnston 

Lincoln  

Nortli  Providence. 
North  8m ith  field. . 

Pawtncket 

Scitnate 

Sniithfield 

Woonsocket 

Towns,  Pkov.  Co  . 

Providence  City. 

Charlestown 

Exeter 

Hopkinton 

North  Kingstown. 
South  Kingstown  . 

Eichmond 

Westerly 

Washington  Co.  . 


Population,  1880. 


Whole 
Number. 


5,714 
5,940 
0,445 
5,056 
1,553 
2,250 
5,765 

13,765 
1,467 
3,088 

19,030 
3,810 
3,085 

16,050 

93,017 

104,857 

1,117 
1,310 
2,952 
3,949 
5,114 
1,949 
6,104 
22,495 


SEX. 


Males. . . 
Females. 
Males. . . 
Females. 
Males.. . 
Feniiiles. 
Males. .  . 
Females. 
Males. . . 
Females. 
Males. . . 
Fenuiles. 
Males. . . 
Females. 
Males. . . 
Females. 
Males. . . 
Females. 
Males. . . 
Females. 
Males. . . 
Females. 
Males. . . 
Females. 
Males. . . 
Females. 
Males. . . 
Females. 
Males. . . 
Females. 

Males. . . 
Females. 

Males. . . 
Females. 
Males. . . 
Females. 
Males. . . 
Females. 
Males. . . 
Females. 
Males. . . 
Females. 
Males. . . 
Females. 
Males. . . 
Females. 
Males. . . 
Females. 


Deaths,  1880. 


1.84 

2.04 
1.66 
1.52 
1.37 
1.80 
1.40 
1.37 
1.09 
1.45 
1.84 
1.52 
1.07 
1.98 
1.70 

1.98 

1.34 
1.52 
1.12 
1.70 
.78 
1.70 
1.26 
1.27 


105 

146 

107 

77 

21 

42 

81 

188 

16 

45 

351 

58 

33 

318 

1,588 

2,080 

15 
20 
34 
67 
40 
33 
77 
286 


49 

56 

84 

62 

60 

47 

41 

36 

11 

10 

25 

17 

44 

37 

84 

104 

5 

11 

27 

18 

175 

176 

30 

28 

18 

15 

152 

166 

805 

783 

988 
1,092 

10 
5 
10 
10 
14 
20 
30 
37 
22 
18 
17 
16 
36 
41 
139 
147 


10 

9 

7 

4 

19 

12 

13 

3 


6 

2 

8 

6 

24 

23 

1 

2 

4 

4 

34 

31 

5 

3 

4 

1 

53 

33 

188 

133 

195 

188 


3 

3 

1 

2 

3 

2 

2 

2 

5 

2 

10 

8 

24 

19 


5 

4 

9 

12 


2 

2 

12 

14 

2 

2 

1 
20 
21 
68 
65 

66 
80 


2 

1 

6 

10 


7 
10 
1 
1 
1 

li 

13 

41 
45 

39 
36 
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20 
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12 

17 

62 

45 

39 

58 

63 

64 

38 

5 

4 

27 

19 

48 

23 

30 

56 

69 

52 

42 

56 

69 

38 

8 

3 

32 

29 

6b 

17 
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Table  VII— DEATHS,  1880.— Recapitulation  by  Counties. 


Population,  1880. 

Deaths,  1880. 

a 

v 
a 

COUNTIES. 

Whole 

sex. 

o  ^ 
-••1 

03 
1 

Number. 

0-2 

o 

a 

s 

OS 

73 

§ 

Bristol  Co.  . . 

11,394 

Males. . . 

5,438 

1.92 

219 

104 

25 

5 

5 

Females. 

5,956 

115 

17 

4 

1 

Kent  Co 

20,588 

Males. . . 

10,021 

1.49 

306 
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27 

11 

7 
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10,567 
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14 

11 

6 

Newport  Co.  . 

24,180 
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9 
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25 

9 

3 

Prov.  Co 
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1,793 
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80 
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102,953 

1,875 
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81 

Wash.  Co.... 

22,495 
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11,076 

1.27 

286 

139 

24 

3 
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Females. 

11,419 
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19 

8 
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AVhole  State. 

276,531 

Males. . . 

133,030 

1.75 

4,829 

2,366 

495 

162 

104 

Females. 

143,501 

2,463 
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177 

96 
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Table  XL— OCCUPATIONS  AND  AGES  AT  DEATH,  1880. 

Showing  the  Average  Age  at  Death  in  the  several  Occupations,  Provi- 
dence City  being  separated  from  the  rest  of  the  State, 
and  ages  under  ttventy  being  excluded. 


OCCUPATIONS. 


I.  Agriculture. 

Farmers 

Gardeners 


II,     Professional 

AND  Personal 

Services. 

Actors 

Artists  

Barbels 

Civil  Engineers 

Clergymen 

Cleiks  and  Salesmen. 

Coachmen 

Collectors 

Cooks  

Dentists 

Firemen 

Editors 

Hotel-keepers 

Laborers 

Lawyers 

Musicians    

Music-teachers 

Photufii'aj)hers 

Physicians 

Policemen 

Keporters 

Sak)oii-keepers 

Students    

Teachers 

Waiters 

Watclimon 


III.     Trade  and 

T  R  A  NS  PO  RT  A  TIO  N. 

Agents 


WHOLE   STATE. 


183 
5 


1 
1 
G 
2 
(J 
34 
3 
1 
2 

1 
3 
1 
6 
219 
6 
1 
1 
2 

n 

1 
1 

0 
8 
3 
2 
o 


518 


12,273 
34U 


2G 
42 

211 

125 

425 
1,0G5 

143 
82 

130 
23 

127 
59 

311 
10,198 

451 
40 
71 
73 

390 
40 
34 

349 

172 

124 
52 

112 


27,500 


422 


07.06 
08.00 


PROVIDENCE    CITY. 


13 


1 
28 
3 
1 
2 
1 
3 


tD< 


575 
276 


851 


42 
113 


6G 
840 
143 

82 
130 

23 
127 


2       99 
110  5,086 


1 
6 
3 
2 
1 
2 

181 


52.75     5 


46 


73 
62 


34 
224 

64 
103 

30 
112 


7,505 


253 


63.88 
69.00 


HE8T  OF  STATE. 


174 
1 


175 


46.00 


1 

4 

103 

6 


50.60 


149 


tEa> 


11,698  67.23 
64  64.00 


11,762 


26 


98 
125 
359 
219 


26.00 


49.00 
62.50 
71.80 
36.50 


59  59.00 


212 

5,112 

451 


53, 00 
49.60 
75.17 


7171.00 


334  55.66 
40 1 40. 00 


12541.06 

10818.00 

2121.00 

22  22.00 


7,382 


169  56.33 
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Table  XL— OCCUPATIONS,  1880.— Continued. 


OCCUPATIONS. 


Apothecaries 

Bankers    

Book-keepers 

Boatmen 

Brokers 

Butchers 

Cashiers  {Bank,  &c.) 

Confectioners 

Conductors 

Expressmen 

Fishermen  and  Oys- 
termen 

Grocers 

Government  Inspec- 
tors   

Hackmen 

Liquor  Dealers 

Mariners 

Marketmen    

Merchants 

Peddlers 

Pilots 

R.  R,  Station  Agents 

Sea  Captains 

Seamen,  Ord 

Teamsters 

Treasurers    

Tobacconists 

Traders  and  Dealers . 


IV.  Manufactures, 

Mechanical  and 

Mining  Industries. 

Bakers 

Belt-makers 

Blacksmiths 

Block-makers 

Boat-builders 

Boiler-makers 

Book-binders 

Boot  and  Shoe-mak- 
ers     

Brass  Founders  . . . 


WHOLE   STATE. 


2 
3 

4 
G 
2 

21 

11 
1 
2 

12 
9 

11 
1 
2 
6 


136 


3 
2 
14 
1 
2 
2 
5 

6 
3 


75 

54 

295 

281 

94 

189 

241 

79 

37 

27 

255 
363 

114 

122 

144 

246 

145 

,298 

509 

44 

94 

822 

505 

424 

81 

129 

328 


75.00 
54.00 
42.14 
28.00 
47.00 
47.25 
80.33 
79.00 
37.00 
27.00 

51.00 
45.38 

57.00 
40.66 
36.00 
41.00 
72.50 
61.81 
46.30 
44.00 
47.00 
68.50 


7,164 


38.55 
81.00 
64.50 
54.66 


14448.00 


127 
806 
52 
132 
104 


63.50 

57.57 
52.00 
66.00 
52.00 


PROVIDENCE     CITT. 


14028.00 

36861.33 
22173.66 


(9 


oj  bo 


75  75.00 

54  54.00 

263  43.83 


64  64.00 


39 
162 


37 


198 


114 


144 
210 
145 
1,072 
176 
44 


39.00 
81.00 


37.00 


49.50 


57.00 


38.00 
42.00 
72.50 
63.06 
35.20 
44.00 


304  60.80 
2T-^68.00 


312 
81 

129 
42 


4,190 


124 

127 

162 

52 


140 


221 


39.00 


63.00 
42.00 


62.00 
63.50 
53.33 
52.00 


REST   OF  STATE. 


57 


11 


28.00 


73.66 


too 


32 

28 
30 
150 
79 
79 


27 

255 
165 

122 


36 


226 
333 


94 

518 
233 
112 


286 


2,974 


20 


32.00 
28.00 
30.00 
50.00 
79.00 
79.00 


27.00 

51.00 
41.25 

40.66 


36.00 


56.50 
55.50 


47.00 
75.45 
46.60 
37.33 


57.20 


20.00 


644  58.55 


132 

104 


66.00 
52.00 


I 
368  61.33 
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OCCUPATIONS. 


Brewers 

Brush-mtikers , 

Builders     iiud    Con 
tnictors 

Cabinet-makers 

Carpenters 

Carriage-makers  .... 

Cigar- makers 

Coopers 

Die  Sinkers 

Dyers  

Engineers 

Engravers 

File  Cutters 

Harness-makers. ... 

Hatters 

House  Movers 

Inventors 

Jewelers 

Machinists 

Manufacturers 

Masons 

Median  ics 

Millwrights 

Moulders 

Operatives 

Overseers  and  Super- 
intendents   

Painters 

Pattern-makers. . . 

Piano  Makers  .... 

Plumbers 

Printers 

Ship  Carpenters  . . 

Silversmiths 

Stone  Cutters 

Tailors      

Tinsmiths 

Upholsterers 

Wheelwrights 


Y.    Females. 
Boarding-house  keep- 
ers   


WHOLE   STATE. 


1 
1 

2 

6 

43 

1 

3 

3 

1 

6 

6 

2 

3 

4 

2 

1 

1 

21 

36 

lo 


3 
1 
3 
8 
4 
2 
6 
10 
5 
3 
3 


381 


n 


a< 


70  70.00 
74  74.00 


112 

400 

2,390 

39 

144 

17U 

58 

225 

290 

98 

238 

162 

61 

80 

48 

831 

1,737 

941 

19'    1,036 


825 

73 

244 

2,259 


56.00 
66.66 
55.58 
39.00 
48.00 
56.66 
58.00 
37.50 
48.33 
49.50 
79.33 
40.50 
30.50 
80.00 
48.00 
39.57 
48.28 
62.74 
54.53 
58.93 
73.00 
40.66 
34.23 


PROVIDBNCB    CITT. 


234!58. 

1,29247. 

22976. 

42  42. 

12140. 

349  43. 

27368. 

107  53. 

393  65. 

567  56. 

202  40. 

89  29. 

167  55. 


^ 

i"."^ 


bi)a> 
o  to 
6£< 


18,068 


70 


112 

199 
20!l,018 


1 

16 
18 
10 
14 

7 


88 
170 

58 
173 
290 

98 
238 
112 


48 
611 
848 
625 
753 
334 


6     244 
18     536 


3 

16 
2 
1 
1 
4 
1 
2 
3 
6 
3 
2 


70.00 


56.00 
66.33 
50.90 

44.00 
56.66 
58.00 
43.25 
48.33 
49.00 
79.33 
37.33 


BEST  OF  STATE. 


•25 


48.00 
38.13 
47.11 
62.50 
53.71 
47.51 


40.66 
29.77 


168 

765 

144 

42 

20 

167 

76 

107 

186 

336 

76 

64 


56. 
47. 
72. 
42. 
20. 
41. 
76. 
53. 
62, 
56, 
25, 
32, 


200 


67i;61.00:  11 


9,602 


67161.00 


48 

1 

11 
1 


181 


<3  74.00 


20167.00 

1,372  59.65 

39  39.00 

5656.00 


5226.00 


50  50.00 
6]!30.oO 
80  80.00 


220  44.00 
889  49.22 
316|63.20 
283'56.60 
491  70.14 
73  73.00 


1,723  35.89 

66  66.00 

527  47.91 

85]85.00 


10150.50 
18245.50 
197  65.66 


207  69.00 
23157.75 
126  63.00 
25  25.00 
167  55.66 


9,162 
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Table  XL— OCCUPATIONS,  1880.— Concluded. 


OCCUPATIONS. 


Dressmakers     and 

Seamstresses  . . , 

Housekeepers  .... 

Operatives 

Servants 

Tailoresses 

Teachers 


WHOLE   STATE. 


PHOVIDENCE     CITY. 


tJCoJ 


11 

312 

10 

14 

4 

2 


37434.00 
18,37058.09 
32032.00 
537  38.36 
209  52.25 
106  53.00 


364  20,593 I  42 


7 
2 
5 
14 
2 
1 


REST  OF  STATE. 


230  32.86      4        144  36.00 

97  48.50  310  18,279  50.00 

188  37.60      5        132  26.40 

537138.36 

51i25.50i     2        158  79.00 
31J31.00'     1         75  75.00 


1,805 322118,788 


Table  XL— RECAPITULATION  BY  CLASSES. 


WHOLE   STATE.               |      PROVIDENCE     CITY. 

REST  OP  STATE. 

OCCUPATIONS. 

O 

.a 
^   . 

|5 
1 

*    . 
Mo 
tt.M 

< 

Average  Age. 

Number  who 
Died. 

Aggregate 
Age. 

o 

< 

be 
a 

o 

> 

Aggregate 
Age. 

<! 

1.     Agricul- 

ture   

188 

12,613 

67.09     13 

851 

65.46 

175 

11,762 

67.20 

II.      Profes- 

sional  AND 

Personal 

Services.  . . 

518 

27,500 

53.091181 

7,505 

41.46 

149 

7,382 

49.54 

III.       Trade 

AND  Trans- 

portation.. 

136 

7,164 

52.68 

79 

4,190 

53.04 

57 

2,974 

52.18 

IV.  Manufac- 

tures,   Me- 

chanical 

AND  Mining 

Industries. 

381 

18,068|47.42 

200 

9,602  48.01 

181 

9,162 

50.62 

V.   Females.. 

364 
1,587 

20,59356.57 

42 

1,805  42.97 

322 
884 

18,788 

58.32 

All   Classes. 

83,93853.00 

515 

23,59^45.81 

50,068 

56.63 
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Tinsmiths 
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Wire  Workers     

V.    Females. 
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Book  Binders 
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Sisters  of  Mercy 
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RESULTS  AND  OBSERVATIONS,  1880. 


Tlie  wliole  nnmbcr  of  births  recorded  in  tlio  state  of  Rliode  Ishuid 
during  the  year  1880,  was  six  thousand  two  hundred  and  ninety-five 
(6,295);  the  whole  numl)er  of  marriages  two  tliousand  seven  hundred 
and  sixty-nine  (2, TG9);  and  tlie  wiiole  numljer  of  deaths  four  thou- 
sand eight  hundred  and  twenty-nine  (4.8"^9). 

Table  XIII. 
Presenting  the  general  ref^uJts  of  Registration  in  tlie  State,  during 
each  of  the  last  twenty-seven  years. 


Whole  Number                                    Living 
Year.                                      of  Birtbs.            Still-born.           Births.                Marriages.           Deaths 
1854 2,105 78 2,027.... 1.047 1,720 

1855  2,920 124 2.802 1,375 1,846 

1856  2,906 183  2,723 1,.535 2,042 

1857 4,026 185 3,841 1..526 2,325 

1858 4,263 177 4,086 1.438 2.616 

1859 4,500 177 4.323 1,672 2.270 

1860 4,600 107  4.493 1,748.   2.686 

1861 4,H40 140 4,694 1,533 2.927 

1862 4,125 12;B  4.002 1.4.50 2.591 

1863 3.091 Ill 3,580 1.018 .3,207 

1864 3,892 i:38 3.754  1,844 3.360 

1865 3,955 177 ....3,778 1,896 3,405 

1866 4,902 172  4,730 2,318 2,970 

1867 5,127 16;J 4,964  2,344 2,889 

1868 5..372.... 212 5,100 2,285 2.912 

1869  5,245 220 .5,025 2.289 3.:J82 

1870 5,215  2»4 4,981 2,362  3.238 

1871 5,678 223  5,4,55 2,3:16  3,:M4 

1872 6.14:j 203 5.941 . .  .2,5:57 4.247 

1873 6.022 228 .5,794 2,6:?0 4,403 

1874 0,406 277 6,189 2,541 4,229 

1875 6,508 246 6,262 2.485 4.317 

1876 0,329 224 6,105 2,2,5:1 4.116 

1877 6,2:15 342 .5,993  2,282 4,450 

1878 6,714 248 6,466 2,:i24 4,441 

1879 6,3.50 216 6.134  2,390 4,472 

1880 6,295 192 6,103  2,769 4,829 


The  aggregates  for  tlie  whole  period  of  37  years  are,  of  recorded 
births,  128,140,  of  whom  4,809  were  still-born,  and  123,271  were  liv- 
ing children. 

Of  marriages  recorded  there  were  52,431,  or  104,862  i)ersons  ni:ii- 
ried;  and  of  recorded  deaths,  84,762  persons. 

On  the  next  page  the  usual  Table  is  given,  showing  a  comparison  of 
the  births,  marriages  and  deatlis,  with  the  po|>uhition.  in  e;ieh  town 
in  the  State,  for  the  vear  1880. 
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Table   XIV. 

BIRTHS,  MARRIAGES   AND  DEATHS  IN  RHODE  ISLAND, 

IN  1880,  COMPARED  WITH  THE  POPULATION 

BY  THE  (CENSUS  OF  1880. 


TOWNS  AND  DIVISIONS 
OF  THE  STATE. 

Population  in 
1880. 

00 

a 

s   . 
■2 .5 

P.  a; 
o  9 

.9 
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•2§.S 

oBS 

CD 
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OTT 

o© 

a  4)  a 

Harrington 

1,359 
6,028 
4,007 

17 
181 
80 

80.00 
;j3.30 
50.01 

12 
30 

.56.6o! 
100.46' 

21 
121 

77 

64.71 

49.82 
52.07 

1.54 
2.01 

55{   36.36 

1.92 

11,394 

4,519 
2,887 
1,018 
12,164 

278 

67 
53 
23 

297 

40.00 

67.31 
54.35 
44.26 
40.96 

46.79 

91.80 
85.86 
39.28 
120.40 
61.84 
50.10 

97    58.73 

45    50.21 

43'   33.49 

8    63.62 

121    50.26 

219 

61 
53 
23 
169 

52.01 

74.08 
54.47 
44.26 
71.98 

1.92 

1.35 

East  Greenwich 

West  Greenwicli 

1.84 
2.26 
1.39 

20,588 

459 
1,202 
1,139 
1,203 
1,979 
2,505 

440 

5 
14 
29' 
10 
32: 
50' 

217    47.42 

2  114.75 

3'  200.33 

6!   94.92 

13]   46.27 

11     89.95 

36    34.79 

306 

2 
15 
16 

6 
26 
42 

67.28 

229.50 
80.13 
71.19 

200.50 
76.12 
59.52 

1.49 

Jamestown 

Little  Compton 

.44 
1.25 
1.40 

A-) 

1.31 

Tiverton 

1.68 

Towns,  Newport  County 

8,487 

15,693 

5,714 
5,940 
6,445 
5,056 
1,5.^2 
2,250 
5,765 

13,765 
1,467 
3,088 

19,030 
3,810 
3,085 

16,050 

140 

399 

125 

120 

143 

124 

22 

46' 

146' 

2991 

29 

21 

404 

78 

56 

371 

60.62 

39.32 

45.71 
49.50 
45.07 
40.77 
70.54 
48.91 
39.49 
!   46.04 
50  54 
147.00 
47.10 
48.85 
55.69 
43.26 

71 

123 
42 

59.77 

64.20 

68.02 

107 

243 

105 
146 

107 
77 
21 
42 
81 

188 

79.32 

64.58 

54.42 
40.68 
60.23 
65.58 
73.90 
53.57 
71.17 
73.22 

1.26 
1.54 

Burillville                            

1.84 

22  135.00; 
56    57.55! 
40|    63.20] 
26]   29.85] 
19    59.2l| 
22  131.02 
90.   76.47: 

2.46 

1.66 

1.52 

Foster * 

Glocester 

1.37 
1.80 
1.40 

1.37 

16'    91.25 
45'   68.62 

1.09 

North  Sniithfield  

27    57.  i  9! 

204    46.64J 

31     61.47 

18    85.691 

1.45 

Scituate 

351 

58 

33 

318 

54.21 
65.69 
90.45 
50.47 

1.84 
1.52 
1.07 

187 

42.91 

1.98 

Towns,  Providence  County 

93,017 

104,857 

1,117 
1,310 
2,952 
3,949 
6,114 
1,949 
6,104 

1,984 

2,626 

13 
30 
62 
90 
88 
41 
104 

46.88 

39.92 

85.92 
43.67 
47.61 
43.88 
58.11 
47.29 
58.69 

784 

1,231 
13 

59.32 

42.59 
42.96 

1,588 

2,080 

15 
20 
34 
67 

58.57 

54.12 

74.47 
65.50 
86.82 
58.44 

1.70 
1.98 

1.34 

Exeter 

14    46.79 
60 1   24.60 
35;   50.41 
36i   70.03 
3'  324.83 
85    35.91 

1.52 
1.12 

1.70 

40  128.00 

.78 

Richmond  

33 

77 

59.06 
79.27 

1.70 
1.26 

Whole  State  

22,495 
276,531 

428 
6,2951 

52.56 
43.93 

246    45.72 
2,769    49.93 

286 
4,829 

85.65 
57.26 

1.27 
1.75 
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In  Table  XIII  will  he  found  the  generul  results  of  registration  in 
the  whole  State,  during  each  of  the  last  twenty-seven  years. 

It  will  be  observed  that  the  number  of  births,  marriages  and  deaths 
do  not  occur  Avith  any  regularity  from  year  to  year,  but  that  the  op- 
posite is  the  rule.  At  the  same  time  there  is  a  gradually  increasing 
number  of  each  of  the  classes  of  events,  taking  periods  of  five  years 
together,  corresponding  in  some  degree  with  the  increase  of  popula- 
tion. 

A  comparison  of  the  results  of  registration  during  the  year  1880, 
with  the  previous  year,  will  show  that  of  the  whole  nunil)er  of  births, 
there  were  tif ty-five /e.s'.y  than  during  1S79,  and  of  living  births,  thirty- 
one  less.  There  were  in  the  wiiole  nuniljor  of  births  during  1880, 
four  hundred  and  nineteen  less  than  during  the  year  1878,  and  with 
one  excei)tion  less  than  in  any  year  since  18T3.  With  an  increase  of 
popnlation  during  these  years  of  between  twenty  and  twenty-five  thou- 
sand, there  must  have  been  causes  outside  of  natural  causes,  to  have 
so  largely  lessened  the  ratio  of  births  to  population. 

The  number  of  marriages  during  18S0  was  thrcf  hundred  aiul 
seventy-three  lar<jer  than  during  the  previous  year,  and  larger  by  one 
hundred  and  thirty-nine  than  in  any  other  year  during  the  whole 
period  of  registration. 

Of  deaths,  there  w^ere  recorded  three  hundred  and  tifty-seven  more 
than  during  the  previous  year,  the  number  being  the  largest  ever 
recorded  in  any  one  year. 

Table  XIV  presents  the  general  results  of  registration  in  all  of  the 
towns  in  Rhode  Island  during  the  year  1880,  together  with  the  i)ro- 
portion  of  the  several  events  of  births,  marriages  and  deaths  to  the 
population  of  each  of  the  towns,  by  the  census  of  the  same  year. 

It  is  curious  to  note  the  great  variableness  of  these  })roi)ortions. 
In  regard  to  Ijirths,  the  largest  [)roportion  to  po})ulation  occurring 
during  1880,  was  in  the  town  of  Bristol,  that  is,  one  birth  in  every 
33.30  of  the  inhabitants,  or  about  three  and  one-third  per  cent.; 
while  in  the  town  of  North  Smithtield,  there  was  but  one  in  every 
147.00  persons,  or  about  two-thirds  of  one  per  cent. 

During  the  two  preceding  years,  the  town  of  East  Providence  re- 
ported the  highest  birth-rate:  in  1879,  one  in  every  30.00  and  in  1878, 
the  extraordinary  proportion  of  one  in  every  2().12  persons. 

Following  Bristol  in  the  order  of  highest  birth-rate,  are  Middle- 
town,  one  in  every  39.28;  Newport  city,  one  in  39.32;  Johnston,  one 
in  39.49,  and  Providence  city,  one  in  every  39.92  ])ersons. 

On  the  other  hand,  following  North  Smithtield  in  exceptionally 
low  birth-rates,  are  New  Shorehani,  one  in  every  120.40  persons; 
Jamestown,  one  in  every  91.80;  Charlestown,  one  in  85.92,  and  Little 
Conipton,   one   in   every  85.86   persons.      The    birth-rate    in    North 
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Smitlifield  (lurini,^  the  year  ISSO,  presents  a  strong  contrast  with  tliat 
of  1879,  wlien  tlie  birth  rate  was  one  in  every  36.33  persons  resident, 
or  a  |)ro])()rti()n  more  than  four  times  as  large.  Fur  a  period  of  ten 
years  pi'ovioiis,  the  average  proportion  in  that  town  was  one  in  every 
47  ])('rs(nis,  and   the  h)w  ratio  of  1880  suggests  defective  registration. 

In  the  counties,  the  proportions  of  the  aggregate  births  to  the  ag- 
gregate })opuhition  were  as  foHows: 

In  Bristol  County,  one  in  evei'y  40.00  ])ersons;  in  Kent  County, 
one  in  every  4(1.79;  in  Newport  County,  one  in  44.86;  Providence 
County,  one  in  42.92,  and  Wasiiington  County,  one  in  every  52.56 
persons. 

For  the  whole  State,  tlie  [)ropurtiou  was  one  Inrth  in  every  43.93 
of  the  resident  ])opuhition. 

The  ratio  of  the  number  of  pcTsons  mai'ricd  to  po})ulation,  is  in 
every  year  more  variabU'  in  the  ditfertMit  towns  than  that  of  either 
births  or  deaths.  The  largest  i)ro})ortion  to  p<j]iulation  of  i)er- 
sons  married  in  1880.  was,  not  according  to  the  estaljlished  rule,  in 
the  town  of  Foster,  liut  in  the  town  of  no])kinton,  which  recorded 
the  large  ratio  of  one  person  married  in  every  24.60  persons;  the  town 
of  Foster  following  closely  with  a.  proportion  of  one  })ersou  married 
in  every  29.63  persons. 

In  these  towns,  a  considerable  number  of  the  marriages  have  been 
of  parties  coming  from  another  State,  because  of  the  greater  facilities 
heretofore  afforded  in  the  accomplishment  of  the  object. 

The  working  of  the  new  marriage  law  will  doubtless  lessen  consid- 
erably the  number  of  marriages  in  several  of  the  border  towns  of  the 
State. 

There  were  no  marriages  recorded  in  the  town  of  North  Providence 
during  the  year  1880,  a  circumstance  which  will  probably  never  again 
occur.  Next  to  North  Providence  without  a  marriage  record  for  the 
year,  the  town  of  Richmond  follows  with  one  person  married  in  every 
324.83  persons;  Little  Compton  records  one  person  married  in  every 
200.33,  and  Cranston  one  in  every  135.00  i)ersons. 

In  the  counties  the  proportions  have  considerable  variation.  They 
stand  as  follows  : 

Bristol  County,  one  person  married  to  every  58.73  persons  resident; 
Kent  County,  one  in  every  47.42;  Newport  County,  one  in  every 
62.32;  Providence  County,  one  in  every  49.10,  and  Washington  Coun- 
ty, one  i)erson  married  to  every  45.72  of  the  population. 

It  will  be  observed  that  the  proi)ortious  in  the  counties  do  not  vary 
so  greatly  as  in  tlie  towns,  although  the  difference  between  Newport 
and  Washington  counties  is  quite  considerable. 

The  returns  from  the  towns,  however,  do  not  represent  in  every 
case  the  whole  number  of  i)ersons  married  during  the  year,  avIio  are 
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residents  of  those  towns,  many  persons,  for  various  reasons  going  into 
other  towns  for  the  purpose  of  receiving  the  service  of  tlie  marriage 
ordinance. 

Cranston,  Johnston  and  North  Providence,  may  be  cited  as  instan- 
ces of  towns  having  a  low  marriage  rate  from  that  cause. 

The  maximum  and  minimum  rates  of  mortality  have  seldom,  if 
ever,  varied  so  much  as  during  the  year  1880.  From  the  very  low 
rate  of  .44  in  Jamestown,  or  less  than  four  and  one-half  in  each  thou- 
sand of  the  ])opulation,  to  2.46,  or  more  than  twenty-four  and  one- 
half  in  each  thousand  in  Cranston  is  an  extraordinary  difference.  It 
should  ])C  said,  liowever,  tluit  deducting  tlie  deaths  at  the  State  Insti- 
tutions in  that  town,  the  rate  Avould  be  reduced  nearly  one-half,  and 
stand  lower  tlian  a  considerable  numl)er  of  other  towns  in  the  State. 

Following  Cranston  in  the  order  of  liigliest  rates  of  mortality,  are: 
West  Greenwich,  2.2G  or  more  tlian  twenty-two  and  a  half  in  each 
thousand;  Bristol  2.01,  or  about  twenty  in  each  thousand;  Provi- 
dence city  and  Woonsocket,  each,  1.98  or  very  nearly  the  same  as 
Bristol,  and  Warren  with  a  proportion  of  1.92  or  rather  more  than 
nineteen  in  each  thousand. 

The  minimum  rate  of  only  one  death  in  every  229.50  joersons  in 
Jamestown,  is  seldom  paralleled  anywhere.  Following  Jamestown, 
in  the  order  of  a  low  rate  of  mortality  are:  New  Shoreham,  .49  or 
less  than  five  in  each  thousand,  and  South  Kingstown  with  .78  per 
cent,  of  deaths,  or  less  than  eight  in  each  thousand. 

The  pro[)ortions  in  Jamestown  are  precisely  the  same  as  in  1879. 

It  seemes  somewhat  singular  that  the  deaths  reported  in  South 
Kingstown  in  1880,  should  be  scarcely  half  the  i)roportion  to  the  pop- 
ulation, of  those  reported  from  the  adjoining  towns.  It  is  to  be 
hoped  that  the  difference  is  not  the  result  of  })roper  attention  to  the 
canvass  of  the  town,  and  especially  as  the  returns  generally  have  in- 
dicated a  considerable  improvement  in  the  care  and  completeness 
of  the  work. 

The  following  summary  will  show  the  rates  of  mortality  in  the 
cities  and  larger  divisions  of  the  State,  and  the  whole  State. 

Bristol  County 10.2  deaths  in  eacli  thousand  persons. 

Kent  County 14.9  deatlis  in  each  thousand  persons . 

Towns  Newjjort  County 12.C  deatlis  in  each  thousand  persons. 

City  of  Newport 15. 4  deaths  in  each  thousand  persons . 

Newport  County 14.5  deaths  in  each  thousand  persons . 

Towns  of  Providence  County 17.0  deaths  in  each  thousand  persons . 

City  of  Providence 19.8  deaths  in  each  thousand  persons. 

Providence  County 18.5  deaths  in  each  thousand  persons. 

Washiiis,'t()n  County 12.7  deaths  in  each  thousand  persons. 

Whole  State 17.5  deaths  in  each  thousand  persons. 
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For  the  purpose  of  more  ready  comparison  of  the  different  events 
of  births,  marriages  and  deaths  in  the  State  during  the  year  1880, 
with  those  of  the  two  preceding  years,  the  following  Table  is  intro- 
duced. 

Table  XV. 

Births,  Marriages  and  Deaths  in  Rhode  Island,  in  each  of  the  three 
years  1878,  1879  and  1880. 


TOWNS  AND  DIVISIONS 
OF  THE  STATE. 
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17 
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51 

48 
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43 
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30 
55 

23 
85 
85 
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56 

21 
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77 

Bristol  County 
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91 
52 
23 
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75 
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24 
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67 

53 

23 
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36 

30 

7 

73 

94 

28 

36 

6 

101 

97 

45 

43 

8 

121 

193 

80 
40 
16 
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150 

64 
42 
22 

183 

219 

Coventry 

61 

East  Greenwich 

53 

West  Greenwich 

23 

169 

Kent  County 

Jamestown 

450 
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9 

32 
12 

28 
67 

432 
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13 
26 
17 
30 
48 

440 

5 
14 
29 
10 
32 
50 
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2 
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1 
5 
17 
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25 
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11 
36 

288 
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9 
20 
18 
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2 

12 

15 

6 

22 

38 

306 
2 

Little  Compton 

15 

Middletown 

16 

New  Shorehani 

Portsmouth 

6 
26 

Tiverton 

42 

Towns,  Newport  County  ...   

Newport  City 

157 

476 

130 
148 
165 
166 
22 
48 
135 
335 
26 
62 
528 
80 
74 
404 

140 

303 

138 

113 
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47 
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41 

85 
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61 
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29 
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47 
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29 
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71 
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90 
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18 
187 

76 
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66 
88 
87 
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16 
38 
46 

208 
14 
38 
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71 
30 
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95 

264 

76 

121 
81 
93 
23 
S3 
46 

190 
12 
39 

319 
46 
24 

274 

107 
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Burillville.   

Cranston 

105 
146 

Cumberland 

107 

East  Providence 

77 

Poster 

Glocester 

Johnston 

21 
42 
81 

Lincoln 

188 

North  Providence 

North  Smithfleld  

Pawtucket    
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Smithfield 

16 
45 
351 
58 
33 

Woonsocket 
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Towns,  Providence  County 

Providence  City 

2,323 

3,585 

14 
23 
65 
94 

106 
49 

114 

2,268 

2,522 

15 
31 
55 
96 

100 
48 

100 

1,984 

2,626 

13 
30 
62 
90 
88 
41 
104 

683 

1,016 

7 
16 
41 
29 
39 
15 
60 

697 

1,071 

7 
13 
41 
27 
39 

7 
60 

784 

1,231 

13 
14 
60 
35 
36 
3 
85 

1,411 

1,989 

15 

17 
47 
57 
47 
30 
48 

1,377 

2,026 

17 
16 
26 
46 
59 
21 
64 

1,588 

2,080 
15 

Charlestown 

Exeter 

20 

Hopkinton  

34 

North  Kingstown 

Richmond 

Westerly 

67 
40 
33 

77 

Washington  County 

Whole  State  

465 
6.714 

445 
6,350 

428 
6,295 

207 
*2,324 

194 
2,396 

246 
2,769 

261 
4,441 

249 
4,472 

286 
4,829 
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Tlie  diminution  of  birtlis  during  the  last  tlnx'C  years,  as  shown  in 
Table  XV,  will  not  fail  to  be  noticed.  It  is  evident  that  natural 
causes  are  not  alone  responsible. 

Marriages  have  generally  increased  in  number  in  proportion  to  in- 
crease of  poi)ulation,  and  deaths  have  increased  in  larger  projiortion 
in  a  majority  of  the  towns,  owing  in  part,  doubtless,  to  causes  previ- 
ously alluded  to. 

The  following  Table  is  introduced  in  this  Report,  because  it  pre- 
sents in  a  very  concise  manner  the  average  relative  percentages  to 
popuhition  in  tlic  different  towns,  of  the  births,  marriages  and  deaths, 
occurring  therein  for  a  series  of  ten  years,  and  because  it  will  doubt- 
less fall  under  the  eye  of  many  persons  to  whom  it  may  be  of  interest, 
and  who  have  had  no  opportunity  of  examination  in  a  previous  Re- 
port. Diagrams  are  also  introduced  in  this  Report  for  the  first  time, 
to  present  the  results  shown  in  Table  XVI  in  another  way. 
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Ill  T;il)le  XVI.,  will  be  found  the  aggregate  number  of  births,  mar- 
riages and  deaths  that  occurred  in  each  of  the  several  towns  of  the 
State,  during  a  period  of  ten  years,  with  the  annual  average  to  the 
population,  and  average  percentage  of  the  same. 

Ill  the  division  of  deaths,  there  will  also  be  found  the  aggregate  age 
of  all  the  decedents  in  each  of  the  towns,  during  the  same  period,  and 
the  average  age  of  all. 

The  population  of  the  State  has  been  gradually,  though  not  rai)idly, 
increasing,  in  nearly  all  of  the  towns,  and  has  therefore  changed  more 
or  less  in  numbers  in  each  of  them,  during  the  period  of  ten  years. 
It  was,  therefore,  desirable  to  ascertain,  as  far  as  possible,  the  average 
population  of  each  of  the  towns  during  the  period  of  time  taken,  for 
the  purpose  stated.  Upon  finding  the  average  population  of  several 
towns,  it  was  seen  that  the  number  was  near  the  population  by  the 
Census  of  1875,  and  the  number  by  that  Census  presenting  an  approx- 
imate mean  sufficiently  near  for  all  practical  purj^oses,  it  was  there- 
fore adopted  as  a  basis  for  the  averages  and  percentages  of  the  same, 
with  few  exceptions. 

The  exceptions  of  towns  to  the  whole  number  of  ten  years  in  the 
preceding  Table,  are  :  Lincoln,  North  Smithfield  and  Smithfield, 
which  were  organized  as  at  present  constituted  in  1871,  and  therefore 
cover  a  period  of  nine  years,  and  North  Providence,  which  was  divided 
in  1874,  and  covers  a  period  of  six  years  only.  Providence  had  a 
considerable  accession  of  population  from  North  Providence,  in  1874, 
which  has  been  taken  into  account  in  the  estimated  average. 

It  will  be  seen  upon  an  examination  of  Table  XVI.,  that  the  pro- 
portions of  the  average  number  of  each  of  the  several  classes  of  events 
to  the  population  of  the  towns  and  sections  where  they  occur,  vary 
very  considerably  even  in  a  long  series  of  years,  though  very  much 
less  than  during  single  years. 

It  will  also  be  noticed  that  the  larger  the  population,  the  more  uni- 
form, as  a  rule,  will  be  the  percentages,  esi)ecially  of  births  and 
deaths.  The  aggregation  of  the  town  populations  into  counties  is  an 
example. 

BIRTHS. 

In  the  division  of  births,  it  will  be  found  that  the  average  i3ropor- 
tion  of  that  class  of  events,  to  the  population,  varies  from  one  birth 
in  every  33.54  persons,  or  nearly  three  per  cent.,  in  Bristol,  to  one 
birth  in  every  99.59  persons,  or  about  one  per  cent.,  in  Jamestown. 

The  towns  having  an  exceptionally  high  birth  rate,  following  Bris- 
tol, are:  Lincoln,  one  birth  in  every  35.61  persons;  Woonsocket,  one 
in  every  36.29;  North  Providence,  one  in  every  40.92  persons. 

Following  Jamestown,  the  towns  having  a  noticeably  low  birth  rate. 
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are:  Barrington.  one  birth  in  every  75.96  persons;  Portsmouth,  one 
in  every  74.  "-i^;  Exeter,  one  in  every  73.:^4:;  and  Foster,  one  in  every 
72.78  persons. 

Among  the  larger  aggregate  populations  of  the  State,  Providence 
city  and  Bristol  county  show  the  largest  proportion  of  births  to  pop- 
ulation; that  is,  Providence  one  in  every  37  persons,  or  2.70  per 
cent.,  and  Bristol  county  one  in  every  42.00  persons,  or  2.38  per  cent. 

The  towns  of  Providence  county  show  an  average  birth  rate  of  one 
to  every  46.67  persons,  or  2.14  per  cent.;  Washington  county,  one  in 
every  49.36  persons,  or  2.03  per  cent.;  and  Kent  county,  one  in  every 
49.33,  or  2.02  per  cent. 

In  Xewport  county  towns,  the  birth  rate  is  one  birth  in  every  57.62 
of  the  population,  or  1.65  per  cent.,  while  in  Xewport  city,  the  pro- 
portion is  one  in  every  41.43  persons,  or  2.42  per  cent.  The  difference 
of  birth  rates  between  the  towns  of  Newjiort  county  and  the  city  of 
Newport,  for  the  term  of  ten  years,  is  rather  less  tlian  for  the  last 
five  years. 

In  Xewport  county,  the  average  proportion  is  one  birth  in  every 
46.09  persons,  or  2.16  per  cent.,  and  in  Providence  county,  one  in 
every  43. 81,  or  2.28  per  cent. 

The  annual  average  for  the  Avhole  state  is  one  in  every  44.75  per- 
sons, or  2.23  per  cent  of  the  population. 

MARRIAGES. 

For  various  obvious  reasons,  the  marriage  rates  of  the  different 
towns  present  very  much  less  uniformity  than  those  of  either  births 
or  deaths.  The  proportions  vary  from  one  person  married  in  every 
32.69  of  the  population,  or  3.06  per  cent.,  in  Foster,  to  one  person 
married  in  every  163.42  persons,  or  0.61  per  cent.,  in  Cranston — a 
difference  of  more  than  five  to  one. 

The  towns  having  an  unusually  high  marriage  rate,  following  Fos- 
ter, are:  Tiverton,  with  an  average  annual  rate  of  one  person  married 
in  every  39.05  of  the  population,  or  2.56  per  cent.:  Exeter,  2.36  per 
cent,;  Westerly,  2:35  per  cent.;  and  Glocester,  2.23  per  cent. 

At  the  other  extreme,  following  Cranston,  are:  Johnston,  witli  one 
person  married  in  every  110.00  i)ersons,  or  .90  per  cent.;  Middletown, 
.91  per  cent,;  and  Xorth  Providence,  Jamestown  and  Lincoln,  each 
falling  short  of  one  per  cent,  of  the  population  in  tlie  annual 
average. 

In  the  counties,  the  ratios  of  persons  married,  to  the  poinilation, 
are  seen  to  be  much  more  uniform.  The  percentages  are  as  follows: 
Bristol  county,  1.64  per  cent.;  Kent  county,  1.77  per  cent,;  Xewport 
county,  1,60  per  cent.;  Providence  county,  1.90  per  cent.;  and  Wash- 
ington county,  1,85  per  cent. 
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In  the  whole  State,  for  the  period  of  ten  years,  the  annual  average 
is  one  person  married  to  every  53.79  persons,  or  1.8G  per  cent. 

DEATHS. 

The  greatest  mortality,  in  proportion  to  population,  is  found  in  the 
city  of  Providence,  with  an  annual  average  of  one  decedent  to  every 
50.24  jiersons,  or  1.99  per  cent.;  following  Avhich  is  the  town  of 
Woonsocket,  with  an  annual  average  of  one  decedent  in  every  51. G6 
of  the  population,  or  1.92  per  cent.  Following  Woonsocket  in  the 
bad  eminence  of  a  high  death  rate,  are:  Cranston,  with  the  average 
annual  ratio  of  1.82  per  cent.;  Richmond  and  West  Greenwich,  1.71 
per  cent.  each.  For  the  period  of  ten  years,  no  town  in  the  State 
shows  an  average  annual  death  rate  as  high  as  two  per  cent.,  the  city 
of  Providence  however  falling  short  by  only  a  small  fraction. 

The  minimiTUi  ratio  of  mortality  to  population,  is  found  in  the 
town  of  Jamestown,  with  one  decedent  to  every  116.19  persons,  or 
0.86  per  cent.  Jamestown,  it  will  be  remembered,  had  also  the  min- 
imum percentage  of  births. 

As  a  rule,  it  will  be  found  that  a  high  birth  rate  in  any  toAvn  will 
also  be  attended  by  a  high  death  rate.  The  reason  will  be  obvious, 
when  it  is  remembered  that  of  every  100  children  born  in  the  State  of 
Rhode  Island,  during  the  last  twenty-five  years,  35  have  ceased  to 
exist  at  the  end  of  five  years. 

Next  to  Jamestown,  the  towns  showing  a  low  rate  of  mortality, 
are:  New  Shoreham,  one  decedent  in  every  103.33  persons,  or  0.96 
per  cent.,  and  Foster,  one  in  every  102.20  persons,  or  0.98  per  cent. 

Newport  city  shows  an  average  annual  mortality  of  14.5  in  each 
one  thousand,  and  Providence  city,  19.9  in  each  one  thousand. 

In  the  counties,  the  ratios  of  mortality  are  as  follows: 

Bristol  County 15.4  in  each  one  thousand. 

Kent  County 13.8  in  each  one  thousand. 

Newport  County 13.5  in  each  one  thousand. 

Providence  County 16.7  in  each  one  thousand. 

W^ashington  County 13.7  in  each  one  thousand. 

Whole  State 15.9  iu  each  one  thousand. 

There  is  a  small  relative  loss  in  the  State  in  leaving  out  the  de- 
cedents in  North  Providence  previous  to  1874,  and  it  cannot  be  said 
that  the  estimated  average  population  is  absolutely  exact  within  a 
score  of  persons,  but  it  will  be  admitted  that  the  numbers  taken  are 
sufficiently  approximate  for  relative  comparisons,  and  all  other  practi- 
cal purposes. 

In  order  to  facilitate  comparisons  of  the  average  percentages  to  the 
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population,  of  the  births,  marriages  and  deaths  in  the  different  coun- 
ties of  Rliode  Island,  and  also  the  State,  during  the  i)eriod  of  ten 
years  from  1870  to  1879,  inclusive,  the  following  synopsis  is  pre- 
sented : 

Marriages, 

Births,  one  person  married  Deaths, 

one  in  every  in  every.  one  in  every 

Bristol  County 42.09 60.95 64.74 

KentCounty 49.33 56.33 72.41 

Newport  County 46.09 62.25 73.97 

Providence  County 43.81 52.30 59.60 

Washington  County 49.36...   54.01 72.71 

Whole  State 44.75 53.79 62.59 

It  may  be  of  interest  to  contrast  the  births,  on  the  basis  of  each 
100  of  the  same,  during  the  last  ten  years,  with  the  number  of  per- 
sons married,  and  with  the  number  of  deaths  for  the  same  period,  in 
each  of  the  larger  divisions  of  the  State,  and  in  the  whole  State. 

In  Bristol  county,  the  aggregate  of  births  for  the  period  named, 
was  2,618;  number  of  persons  married,  1,808;  number  of  deaths 
1,702.  The  proportions,  therefore  stands  as  follows:  For  every  100 
births  there  were  65.01  deaths,  and  34.50  marriages,  or  69.00  persons 
married. 

In  Kent  county,  the  aggregates  were:  Births,  4,125;  marriages, 
1,806;  deaths,  2,810.  The  proportions  are  as  follows:  For  every 
100  births  there  were  43.78  marriages,  or  87.56  persons  married,  and 
68.12  persons  died. 

In  Xewport  county  there  were  4,750  births,  1,758  marriages,  and 
2,959  deaths.  The  ratio  for  every  100  births,  37.16  marriages,  or 
74.23  persons  married,  and  62.30  persons  died. 

In  Providence  county  there  were  42,214  births,  17,681  marriages, 
and  31,027  deaths.  For  every  100  births  there  were  41.88  marriages, 
or  83.77  persons  married,  and  73.50  deaths. 

In  Washington  county  there  were  4,064  births,  1,857  marriages, 
and  2,759  deatlis.  For  every  100  births  tliere  were  45.69  marriages, 
or  91.38  persons  married,  and  67.90  persons  died. 

In  the  whole  State,  for  the  same  period,  there  were  58,771  births, 
24,006  marriages,  or  48,012  persons  married,  and  41,257  persons  died. 
The  proportions  for  the  whole  State  are,  therefore,  for  every  100 
births  there  Avere  40.84,  marriages,  or  81.69  persons  married,  and 
70.20  persons  died. 

The  following  recajiitulatory  summary  will  present  the  foregoing 
remarks  more  concisely  and  clearly. 
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Persons  married.  Deaths. 

Bristol  County To  every  100  births  there  were 69.00 65.01 

Kent  County  To  every  100  births  there  were 87.56  68.12 

Newport  County To  every  100  births  there  were 74.23 62.40 

Providence  County To  every  100  births  there  were 83.77 73.50 

Washington  County To  every  100  births  there  were 91.38 67.90 

Whole  State To  every  100  births  there  were 81.69  70.20 

AVERAGE    AGE. 

It  will  be  borne  in  mind,  that  the  circumstance  of  average  individ- 
ual longevity,  in  any  town  or  division  of  the  State  is  not  dependent 
on  the  relative  healthfulness  of  the  location.  The  surroundings  must 
be  necessarily  salubrious  to  promote  length  of  life;  but  the  character 
of  the  habitations,  the  home  methods  of  living,  dietetic  and  other- 
wise, the  public  habits  and  customs,  the  average  intelligence,  indus- 
try and  morality  of  the  populace,  are  potent  factors  of  the  length  or 
brevity  of  life. 

Then  the  circumstance  of  slow  increase  of  i)opulation,  owing  to 
the  departure,  at  an  early  age,  of  a  large  proportion  of  the  popula- 
tion to  engage  in  the  active  occupations  of  life,  in  other  localities,  and 
leaving  but  a  meagre  percentage  of  young  adults  to  establish  families, 
in  the  child  bearing  period  of  life,  and  the  necessary  corollary  of  a 
diminished  percentage  of  births,  of  which  about  35  in  each  100  would 
be  expected  to  have  ceased  to  exist  at  the  expiration  of  the  fifth  year, 
thus  lowering  the  average  age  in  towns  having  a  high  birth  rate,  and 
raising  it  in  towns  having  a  low  birth  rate. 

It  will,  therefore,  be  understood  that  to  obtain  a  fairly  approximate 
knowledge  of  the  relative  healthfulness  of  the  towns,  and  consequent 
relative  longevity  of  the  inhabitants  of  each,  the  various  circumstan- 
ces alluded  to  above  must  be  taken  into  consideration. 

Upon  consultation  of  Table  XVI.,  it  will  be  seen  that  the  maximum 
average  age  of  all  the  decedents  during  the  last  ten  years,  was  in  the 
town  of  Charlestown;  that  is,  54.33  years.  The  minimum  average 
age  of  the  whole  number  of  decedents,  for  the  same  period,  w^as  in 
the  town  of  Lincoln;  that  is,  22.14  years. 

It  will  be  noticed  that  the  birth  rate  in  Charlestown  is  but  little 
more  than  half  that  of  Lincoln,  and  a  reasonable  inference  would  be 
that  the  higher  average  age  at  death  in  Charlestown  was  owing,  in 
great  part  at  least,  to  the  absence  of  a  large  proportional  number  of 
that  class  which  is  peculiarly  subject  to  fatal  diseases  at  an  early  age. 

Following  Charlestown,  in  presenting  an  advanced  average  age  at 
the  time  of  decease,  are:  Little  Compton,  53.69  years;  Foster,  53.14 
years;  Jamestown,  51.62  years;  Exeter,  51.58  years. 

Of  the  minimum  average  age,  next  to  Lincoln,  are:  Woonsocket, 
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24.49  years;    Providence  city,  27.76  years;   East  Providence,   28.26 
years;  Pawtuckct,  29.81  years. 

The  following  summary  will  show  the  average  age  of  decedents  in 
the  different  counties  and  in  the  whole  State: 

Bristol  County Average  age  at  death  33.77  years. 

Kent  County Average  age  at  death  35.29  years. 

Newport  County Average  age  at  death  39.35  years. 

Providence  County Average  age  at  death  28.37  years. 

Washington  County Average  age  at  death  40.52  years. 

Whole  state Average  age  at  death  30.68  years. 

Table  XYII. 

Shoiving  the  2Jroport ions  of  Births,  Marriages  and  Deaths,  to  t lie  pop- 
ulation, in  the  aggregate  for  the  whole  State,  in 
each  of  the  last  eleven  years. 


BIRTHS. 

MARRIAGES. 

DEATHS. 

YEARS. 

Number. 

To  popula- 
tion one 
birth  in 

Number. 

Of  popula- 
tion one 
pers^on  mar- 
ried in 

Number. 

Of  popula- 
tion one 
death  in 

Deaths  in 

each  100  of 

the  popula- 

lation. 

1869 

5,245 
5,215 
5,678 
6,143 
6,022 
6,466 
6,508 
6,329 
6.235 
6,714 
6,350 
6,295 

41.4 
41.7 
38.2 
35.4 
36.1 
39.9 
39.7 
40.8 
41.4 
38.5 
43.6 
43.9 

2,289 
2,362 
2,336 
2,537 
2,630 
2,541 
2,485 
2,2.53 
2,282 
2,324 
2,396 
2.769 

47.5 
46.0 
46.5 
42.9 
41.3 
50.8 
52.0 
57.3 
56.6 
55.7 
57.8 
49.9 

3,382 
3,238 
3,344 
4,247 
4,403 
4,229 
4,317 
4,116 
4,450 
4,441 
4,472 
4,829 

64.2 
67.1 
65.0 
51.2 
49.4 
61.1 
59.8 
62.7 
58.0 
58.1 
61.9 
57.3 

1.56 

1870 

1871 

1.49 
1.54 

1872 

1.95 

1873 

1874 

2.03 
l.frl 

1875 

1.67 

1876 

1..59 

1877 

1878 

1879 

1.72 
1.72 
1.60 

1880 

1.75 

It  will  be  seen  by  the  above  Table,  that  the  number  of  births  re- 
corded in  the  State  during  the  year  1880,  was  less  by  55  than  during 
the  preceding  year,  and  less  by  419  than  in  1878. 

The   difference  l)etween  the  numbers  reported  in  1878  and  1880  is 
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not  greater  than  has  occnred  before,  and  considerable  fluctuation  may 
be  considered  the  rule. 

The  proportion  of  births  to  population,  in  the  whole  State,  accord- 
ing to  the  Census  of  1880,  is  one  to  every  43.9,  or  about  2.3  per  cent. 
The  proportion  of  one  birth  in  every  38.5  as  given  in  the  Report  for 
1878,  was  based  upon  the  State  Census  of  1875,  and,  as  then  stated, 
was  larger  than  the  actual  population  at  the  time  would  warrant. 
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BIRTHS,   1880 


The  general  statistics  of  births  in  Rhode  Island  during  the  year 
1880,  derived  from  the  returns  sent  to  tliis  office,  may  be  found  on 
pages  2  to  6  inclusive,  in  Tables  I,  II  and  III. 

The  whole  number  reported  is  G,295,  and  as  before  stated,  is  55  less 
than  that  of  1879. 

SEX    OF   THE   CHILDREN    BORN. 

Of  the  6,295  children  whose  births  were  reported  in  1880,  there 
were  3,241  males  and  3,054  females.  This  gives  104.8  males  to  each 
100  females,  or  51.48  males  and  48.52  females  in  each  100  children. 

The  following  recapitulatory  Table  shows  the  numbers  and  sex,  and 
the  proportions  of  each  sex  of  the  children  born  in  Rhode  Island,  in 
each  of  the  last  twenty-seven  years: 

Table  XVIII. 


Males  to  each 
Years.  Males.  Females.  100  Females.  Males.       Females. 

1854 1,081 1,003 ior.8,  or 51.87  and  48.13  in  each  100 

1855 1,492 1,421 105  0,  or 51.22  and  48.78  in  each  100 

1856  1,479 1,407 105.1,  or 51.25  and  48.75  in  each  100 

1857 2,057 1,948 105.6,  or 51.36  and  48.64  in  each  100 

1858 2,200 2,053 107.2,  or 51.73  and  48.27  in  each  100 

1859 2,209 2,097 105.3,  or 51..S0  and  48.70  in  each  100 

1860 2,263 2,212 102.3,  or 50.57  and  49.43  in  each  100 

1861 2.531   2,291 110.5,  or 52.49  and  47.51  in  each  100 

1862 2,152  1,967 309.4,  or 52.25  and  47.75  in  each  100 

ISm 1,892 1,288 105.8,  or 51.41  and  48.59  in  each  100 

1864 1,949 1,942 100.3,  or 50.09  and  49.91  in  each  100 

1865 2,096.'. 1,857 112.9,  or 53.02  and  46.98  in  each  100 

1866 2,546 2,356 108.0,  or 51.94  and  48.06  in  each  100 

1867 2,665 2,464 107.0,  or 51.87  and  48.13  in  each  100 

1868 2,745  2,627 104.5,  or 51.10  and  4S.90  in  each  100 

1869 2,685 2,5fi0 104.9.  or 51.19  and  48.81  in  each  100 

1870 2,679 2,536 105.6,  or 51.37  and  48.63  in  each  100 

1871 2,878 2,800 102.8,  or 50.69  and  49.31  in  each  100 

1872 3,085 3,058 100.9,  or .'50.22  and  49.78  in  each  100 

1873 3,135 2,887 108.6,  or 52.06  and  47.94  in  each  100 

1874 3,311 3,155 104.9,  or 51.21  and  48.79  in  each  100 

1875 3,362 3.146 106.9,  or 51.66  and  48.34  in  each  100 

1876 3,291 3.038 108.3,  or 52,00  and  48.00  in  each  100 

1877 3,163 3,072 103.0,  or 50.73  and  49.27  in  each  100 

1878 3,402 3,312 102.7,  or 50.67  and  49.33  in  each  100 

1879 3,259 3,091 105.4,  or 51.32  and  48.68  in  each  100 

1880 3,241 3,054 106.8,  or 51.48  and  48.52  in  each  100 
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Tlie  number  of  children  whose  births  were  recorded  in  1880,  were 
not  only  less  than  in  the  preceding  year,  but  also  less  than  in  any 
preceding  year  since  1873,  with  the  excei)tion  of  1877,  when  the 
slightly  smaller  number  was  of  the  male  sex  only.  The  number  of 
male  children  born  in  1880  was  18  less  than  in  1879,  and  161  less 
than  in  1878.  The  number  of  female  children  in  same  year  was  37 
less  than  in  1879,  and  less  than  in  any  preceding  year  since  1876. 

PROPORTION    OF   THE    SEXES, 

The  i^roportion  of  each  sex  to  the  whole  number  varies  more  or 
less  every  year,  as  might  reasonably  be  exjjected. 

In  Table  II,  on  images  four  and  five,  may  be  found  the  number  of 
the  children  born  in  the  different  divisions  of  the  State  during  the 
year,  and  in  the  several  months  of  the  year,  with  the  number  of  each 
sex  respectively. 

The  following  Table  will  present,  in  a  more  concise  manner,  the 
whole  number  of  children  of  each  sex  in  each  division,  whose  births 
were  recorded  during  1880. 

Table  XIX. 


BIRTHS,  1880. 

150 
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1,004 
980 

209 
219 

205 
194 

1,880 
1,789 

1,361 
1,265 

3,241 

3,054 

Total 

Males  to  each  100  Females. . 

278 
117.2 

440 
110.5 

140 
137.3 

1,984 
102.4 

428 
95.4 

399 
105.6 

3,669 
105.1 

2,626 
107.6 

6,295 
106.1 

There  has  been  no  year  during  the  whole  period  of  registration  in 
which  the  number  of  male  children  born  during  the  year  has  not  ex- 
ceeded the  number  of  female  children  born  during  the  same  time. 

This  is  shown  very  clearly  in  Table  XVIII.  In  1865  the  proportion 
was  112.9  males  to  each  100  females,  or  about  53  males  and  47  females 
in  each  100  births,  an  excess  of  60  males  in  each  thousand  births. 

In  1880,  the  male  children  born  were  in  excess  in  every  county 
except  Washington,  and  also  in  excess  in  the  cities  of  Providence  and 
Newjjort. 

The  proportions  however  vary  considerably.  In  Bristol  County  the 
males  were  117.2  to  each  100  females,  while  in  Washington  County 
the  males  were  only  .95  to  each  100  females;   Kent  County  shows  a 
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proportion  of  110.5  males,  and  Newport  County  Towns  137.3  males 
to  each  100  females. 

The  larger  the  population,  the  less  will  be  the  variation  from  year 
to  year.  In  the  city  of  Providence  and  in  the  whole  State,  tlie  varia- 
tions have,  with  one  or  two  exceptions,  scarcely  exceeded  three  or 
four  in  a  hundred  within  the  last  twenty-eight  years. 

The  proportions  in  the  whole  State  for  1880,  were  10(3.1  males  to 
each  100  females;  in  the  city  of  Providence,  107.6  males,  and  in  the 
State,  excluding  Providence,  105.6  males  to  each  100  females. 

PROPOKTIOX    OF   THE    SEXES. 

Contrast  of  the  city  of  Providence  with  the  rest  of  the  State. 

In  order  to  illustrate  the  difference,  if  any  exist,  between  city  life, 
and  village  and  countr}'  life,  as  found  in  Rhode  Island,  a  comparison 
of  the  statistics  of  births  in  the  city  of  Providence,  with  those  re- 
ported from  the  rest  of  the  State,  will  be  presented. 

These  comparisons  would  hardly  be  a  fair  test  of  the  influences  of 
city  life,  as  they  might  be  found  in  cities  less  favored  than  the  city  of 
Providence,  in  regard  to  location,  and  other  circumstances  and  condi- 
tions favorable  to  health,  and  a  purely  country  life. 

There  are  several  large  and  many  small  villages  in  the  State,  and 
parts  of  the  city  of  Newport,  where  may  be  found  existing  all  the 
conditions  contributing  to  either  temporary  physical  or  mental  exal- 
tation, or  final  mental  and  physical  degeneration,  almost,  if  not  quite 
as  largely  as  any  locations  in  the  city  of  Providence. 

The  whole  number  of  l)irths  in  the  city  of  Providence  during  the 
year  1880  was  2,626,  of  which  1,361  were  males,  and  1,265  were  fe- 
males. The  proportion  of  males  to  females  would,  therefore,  be  as 
follows:  107.6  males  to  each  100  females,  or  51.82  males  and  48.18 
females  in  each  100  children  born. 

In  the  rest  of  the  State,  during  the  same  year,  tlie  vvhole  number 
of  children  born  was  3,669,  of  which  1,880  were  males,  and  1,789 
were  females,  or  51.24  males  and  48.76  females  in  each  100  births. 

The  following  shows  the  proportion  of  the  sexes  of  the  children 
born  in  Providence,  and  in  the  rest  of  the  State,  during  the  years 
1878,  1879  and  1880;  and  also  in  the  twenty-live  years  from  1854  to 
1878,  inclusive: 

1878. 

Males  to  each 
Males.  Females.  100  Females.  Males.       Females. 

Providence  City 1,3.35 1,230 106.8,  or  51.64  and  48.36  in  each  100. 

Rest  of  the  State '?,067 2,062 100.2,  or 50.06  and  49.04  in  each  100. 
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1879. 

Males  to  each 
Males.  Females.  100  Females.  Males.       Females. 

Providence  City 1,297 1,225 105.7,  or 51.43  and  48.57  in  each  100. 

Rest  of  the  State 1,962 1,866 105.1,  or 51. 25  and  48.75  in  each  100. 

1880. 

Males  to  each 
Males.  Females.  100  Females.  Males.       Females. 

Providence  City 1,361 1,265  107.6,  or 51. 82  and  48.18  in  each  100. 

Rest  of  the  State  1,880 1,789 105.1,  or 51.24  and  48.76  in  each  100. 

TWENTY-FIVE    YEARS,    185-4   TO    1878,    INCLUSIVE. 

Males  to  each 
Males.  Females.  100  Females.  Males.       Females. 

Providence  City 24,051 22,774 105.6,  or  51.36  and  48.64  in  each  100. 

Rest  of  the  Stale 38,297 35,723 107  2,  or 51.74  and  48.26  in  each  100. 

A  period  of  u  quurter  of  a  century  affords  a  very  fair  number  of 
years  for  summing  up  the  results  of  single  3'ears,  for  the  purpose  of 
ascertaining  the  general  averages,  and  arriving  at  api^roximate  con- 
clusions to  say  the  least. 

From  the  averages  of  twenty-five  years,  1854  to  1878  inclusive,  as 
shown  in  the  summary  above,  it  would  seem  that  the  influences  of 
city  life  as  existing  in  the  city  of  Providence,  and  the  influences  of 
village  and  country  life  as  existing  elsewhere  in  the  State,  in  the 
causation  of  sex,  were  not  very  dissimilar,  or  that  the  differences  of 
sex  in  the  children  born  in  Rhode  Island,  were  but  slightly  influenced 
by  them. 

The  following  Table,  continued  from  the  last  report,  shows  the  rel- 
ative proportions  of  the  sexes,  in  each  of  the  last  eighteen  years,  in 
each  of  the  laro-er  divisions  of  the  State,  and  in  the  whole  State: 
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Table  XX. 


Number  of  Males  to  each  100  Females. 


BIRTHS. 

w  a 

Mo 

Newport 
County. 

«    -  . 

111 

a 
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a  . 

^^ 
IS 
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II 

Whole  State. 

1863 

120.0 
106.8 
119.3 
109.4 
115.5 
117.4 
115.7 
126.4 
131.8 
109.2 
129  2 
98.7 
95  2 
142.1 
1.38.7 
120.5 
124.3 
117.3 

98.4 

87.3 

118.2 

11.3.1 

98.3 

88.7 

116.7 

111.6 

97.9 

92.8 

11.3.0 

111.9 

103.1 

104.4 

102,4 

120.6 

95.5 

110.5 

97.0 
90.6 
108.8 
103.4 
117.8 
100.2 
102.7 
100.0 
132.5 
109.1 
117.9 
101.3 
97.7 
108.5 
98.5 
94.8 
103.6 
113.0 

101.8 
107.4 
118.9 
104.9 
106.3 
101.6 
98.0 
105.1 
100.8 
103.5 
104.5 
110.4 
104  3 
108.0 
100.3 
101.5 
105.4 
102.4 

111.4 
97.3 
113.8 
108.4 
104.5 
102.4 
107.5 
104.9 
95.2 
95.7 
109.0 
102.9 
109.1 
106.8 
104.9 
106.8 
105.7 
107.6 

108.7 
103.4 

88.1 
124.0 
120.4 
136.5 
120.6 

99.5 
113.3 
110.6 
104.7 

94.0 
134.3 
103.7 

95.3 

78.8 
106.3 

95.4 

105.8 

1864 

100.3 

1865 

1866 

112.9 
108.0 

18U7     

1868 

1869 

107.7 
104.5 
104.9 

1870  

1871 

105.6 
102.8 

1872 

187.3  

100.9 
108.6 

1874 

187.5 

104.9 
106.9 

1876 

1877 

1878 

108.3 
103.0 
102.7 

1879 

105.4 

1880 

106.1 

The  difference  in  the  number  of  each  se.x  coniiiaratively.  as  they 
vary  from  year  to  year  in  the  different  divisions  of  the  State,  is  a  mat- 
ter of  some  curiosity.  Thus,  we  find  by  an  examination  of  Table  XX, 
that  in  Bristol  County,  in  1876,  the  proportions  were  142.1  males  to 
each  100  females,  Avhilc  in  the  preceding  year  there  were  but  05.2  to 
each  100  females.  In  Washington  county,  in  1868,  the  proi)ortions 
were  136.5  males  to  each  100  females;  while  in  1878,  in  the  same 
county,  they  stood  7S.8  males  to  each  100  females.  Nothing  is  known 
as  to  the  cau.ses  of  these  differences,  and  they  are  simply  regarded  as 
fortuitous  events.  And  why  there  should  be  in  every  year,  in  every 
population  of  more  than  fifty  thousand  persons,  a  preponderance  of 
births  of  male  children,  is  a  (juestion  still  unsettled. 

From  observations  made  by  physicians  for  all  the  periods  of  medi- 
cal writings,  it  does  not  appear  that  the  greater  physical  vigor  of 
either  parent,  has  much  influence  in  the  cau.sation  of  sex. 

During  1880,  Bristol  County  reported   the   largest   proportion  of 
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males  to  females,  and  tlie  same  may  be  said  of  that  county  during  the 
last  five  years,  showing  a  proportionate  average  for  that  period  of 
138.5  males  to  each  100  females. 

The  town  of  Bristol  has  not  only  shown  a  hirge  proportion  of  males 
to  females,  but  has  also  the  liighest  birth  rate  of  any  town  in  the 
State, 

BIETHS:    SEX   AND    SEASON". 

The  number  of  births  as  they  occurred  during  the  several  months 
in  the  year  1880,  and  the  different  divisions  of  the  State  in  which  they 
occurred,  may  be  found  in  Table  II,  page  4.  From  it  the  number  of 
children  born  during  each  month  and  quarter  of  the  year  may  be  as- 
certained, and  the  relative  j)roportions  of  the  sexes,  during  each  of 
these  periods,  and  also  the  aggregates  and  proportions  of  the  same  for 
the  whole  State. 

The  following  Table  will  present  a  summary  of  the  quarterly  peri- 
ods, number  of  births  and  proportions  of  the  sexes  for  those  periods, 
in  the  whole  State: 


Males.  Females. 

1.  January— March V96 725... 

2.  April— June 735 748. . . 

3.  July— September 834 806... 


Males  to  each 

100  Females.  Males.    Females. 

....109,7,  or 523  and  47.7  In  each  100. 

98.2,  or 49.5  and  50.5  in  each  100. 

103.4,  or     50.7  and  49.3  in  each  100. 


4.    October— December...   .876 775 113.0,  or 53.0  and  47.0  in  each  100. 


Whole  Year,  1880 3,241 


3,054 


106.1 


51.5  and  48.5  in  eaeh  100. 


The  following  Taljle,  continued  from  the  last  report,  shows  the 
number  of  male  children  born  to  each  100  female  children,  in  each 
quarter  of  each  of  the  last  fifteen  years: 

Table  XXI. 


YEARS. 


1st  Quarter. .. 
2d  Quarter. .. 
3d  Quarter. . . . 
4th  Quarter.. 

Whole  Year.. 


1880.  1879. 


1878. 


1877. 


1876. 


1875. 


1874. !  1873. 11872.  '1871. 1870. 


109.7  104.6  106.6  107.9  105.7,  97.7  100.4    98.3    98.8  112.4  111.6  107.3  102.4  105.5  108.7 

I  i  1  I  i  I  I  J  I  1 

98.2  104.2    98.9  103.1  109.2  113.8  108.2  105.9  100.5    95.0  100.8  105.1,118  8  108.9  102.9 


1869. 


1868. 


1867.  1866. 


103.4  101.6  103.8    97.6 

I  I  ' 

113.0  111.4  102.0,104.2 


108.0108.2  105.1 
110.4  107.9  105.9 


109.9  101.6   99.31101.0  101.9  103.1110.4  113.8 
110.4  103.4  105.0  109.2  105.61  96.2  106. 5106.6 


106.1  105.4  102.7  103.0  108.3  106.9,104.9il08.6  100.9  102.8  105.6, 104.9|104.5  107.71108.0 

I  i  I         I         I         I         I         I  I         I         I         I         I  I 
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The  proportions  of  the  sexes  of  chiklren  ])orn  during  1880  in  Rhode 
Ishmd,  in  the  different  quarterly  periods,  have  varied  more  than  the 
average  of  fifteen  years.  There  was  a  difference  of  about  six  per  cent, 
more  of  males  than  of  tlie  opposite  sex,  between  the  first  and  third 
quarters;  and  a  difference  of  seven  and  one-half  i>cv  cent,  in  favor  of 
the  male  sex,  between  the  second  and  fourth  (juarters. 

The  proportion  of  the  whole  year,  lOG.l  males  to  each  100  females, 
is  larger  than  the  average  of  fifteen  years,  which  is  105.0  males  to 
each  100  females. 

The  possible  influence  of  season  in  the  causation  of  the  sex  of  the 
children  born  in  Rhode  Island,  may  be  more  fully  illustrated  by  the 
following  summary  prepared  for  that  puri^ose,  and  which  shows  the 
number  and  sex  of  the  children  born  in  the  State  in  each  quarter  of 
the  year,  and  also  the  proportions  of  the  sexes  in  each  quarter,  in  the 
aggregate  of  a  period  of  twenty  years  next  preceding  1880: 

Males  to  each 
Males.        Females.        100  Females.        Males.    Females. 

1.  January— March 12,912 12,202 105,8,  or 51.41  and  48.59  in  each  100  births. 

2.  April— June 13,006.   ...12,226 106.4,  or 51.55and  48.45  in  each  100  births. 

3.  July— September 14,188 13,611 104..3,  or 50.85  and  49.15  in  each  100  births. 

4.  October— December...  14,971 14,072 106.4,  or 51. 55  and  48.45  in  each  100  births. 

Whole  No.  20  years..., 5.5,077 52,151 10.5.6,  or 51.-37  and  48.63  in  each  100  births. 

It  will  be  seen  that  the  greatest  average  difference  between  the 
numbers  of  the  sexes  born  in  the  different  quarters,  is  between  the 
third  quarter;  and  the  second  and  fourth,  which  are  alike.  This  dif- 
ference of  104.3  males  to  etich  100  females,  in  the  third  quarter,  or 
about  2.2  per  cent,  males  in  excess  of  females  in  each  100  children 
born  of  both  sexes,  com])ared  with  the  largest  average  of  any  quarter, 
that  is  10G.4  males  to  each  100  females,  or  about  3.3  per  cent,  males  in 
excess  of  females,  and  which  is  less  than  one  per  cent.,  is  not  strongly 
confirmatory  of  a  belief  that  season  has  any  decided  influence  in  the 
causation  of  sex. 

BIRTHS    AND   SEASON. 

The  influence  of  season  in  regard  to  human  productiveness,  includ- 
ing the  whole  number  of  children  of  both  sexes  born,  may  also  claim 
attention  as  a  question  of  considerable  importance. 

The  following  Table  shows  the  total  number  of  children  born  in  the 
State  of  Rhode  Island,  (according  to  the  returns,)  in  each  quarter  of 
each  of  the  last  ten  years;  and  also  the  aggregate  number  and  the 
percentage  of  the  tiggregate  in  each  quarter  for  twenty-seven  years, 
from  1853  to  1879,  inclusive: 
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QUARTERS.       1 1880. '  1879. !  1878. '  1877. 


1876.  1875. 


1874.  1873. 1 1872. 


1871 


January-March.  ..    l,52r  1,465  1,622  1,39911,534  1,546  1,485 ;  1,382 '  1,348 

April— June 1,483' 1,556  1,565  1,406' 1,496  1,608  l,555'l, 

July-September...   1,640  1,653*1,731  1,674!  1,668  j  1,668' 1,682  1,533  '  1,663  1  475 

I'll!'  '  ' 

October— December  1,651  1,676  1,796  1,756  1,641   1,686  1,744  1,658  1  G08  1  572 


1853  to  1879. 


Number. 


Whole  year. 


1,332|     30,402 

1,464  il.299|    30,115 

33,599 

34,079 


!       I       I       1       I 

1,295  6,350  6,714  6,235;  6,329 , 6,508  6,466 , 6,022  6,143  5,6781  128  195 

i  I ^i  I  I  I  I  I  I  I 


Per  cent. 


23.71 
23.50 
26.21 
26.58 

100.00 


During  ;i  i)eriod  of  twenty-seven  years,  as  will  be  seen  by  the  above 
Table,  the  average  order  of  the  occurrence  of  births  in  the  different 
quarters  of  the  year,  from  the  smallest  number  upward,  has  been  as 
follows,  viz.  second,  first,  third,  fourth.  The  returns  for  1880  show 
the  same  result. 

The  year  1880  also  follows  the  rule  of  the  long  period  in  returning 
a  considerably  smaller  number  during  the  first  than  during  the  last 
half  of  the  year,  although  the  difference  is  not  as  great  during  1880, 
in  which  year  the  proportions  stand  47. 7  of  the  whole  number  during 
the  first  half,  and  52.3  during  the  last  h;Jf,  as  against  the  average  o'f 
47.2  during  the  first,  and  52.8  during  the  last  hdf  of  the  years  com- 
posing the  long  period. 

It  has  been  mentioned  in  previous  reports,  that  in  the  city  of 
Providence  when  the  facts  of  birth  are  collected  semi-annually,  the 
difference  in  the  number  between  the  first  and  last  halves  of  the  year 
is  much  less,  and  suggests  the  probability  of  incomplete  collectioii  of 
the  occurrences  of  birth  in  localities  where  the  collection  is  deferred 
to  the  commencement  of  the  following  year. 

The  percentages  of  the  different  quarters  of  the  year  1880,  w^ere  as 
follows:  First  quarter,  24.16;  Second  quarter,  23.55;  Third  quarter, 
2G.08;  Fourth  quarter,  26.21. 


PARENTAGE. 

By  reference  to  Table  I.,  page  2,  in  the  division  of  births,  there 
will  be  found  the  parentage  of  the  children  born  in  Rhode  Island 
during  the  year  1880.  It  will  be  seen  that  of  the  whole  number  — 
6,295  —  there  were  2,741  of  American  parentage,  2,555  foreign,  and 
999  of  mixed  parentage. 

The  following  Table  will  show  the  parentage  of  the  children  born 
in  the  State,  and  the  variations  of  the  same  from  year  to  year,  in  each 
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of  the  last  five  years,  and  also  the  number  and  variations  occurring  in 
four  periods  of  live  years  eacli,  from  1858  to  1877  inclusive. 

Table    XXIII. 


PARENTAGE. 

1880. 

1879. 

1878.    1877. 

1876. 

5  years. 
1873  to 
1877. 

5  years. 

1868  to| 

1872. 

5  years. 

1863^to 

1867. 

5  years. 

1858  to 

1862, 

2,741 
2,555 

417 
582 

2,767 

2.887    2.665 

2,585 

2,873 

354 

517 

13,431 
13,990 
11,782 
2,.357 

12,214' 

12,366, 

1,353 

1,730 

9,712 

9,%8 

876 

941 

70 

10,609 

2,573    2.848    2.642 

9,697 

Amer.  father  and  For. 
For.  father  and  Anier. 

mother, 
mother. 

442 
568 

1 
463!      416 

516       512 

814 
755 
223 

1 

Total 

6,295 

6,350 

6,714 

6,235 

6,329 

1 

'     31,560 

27,653 

21,567 

22,098 

The  changes  tliat  liave  occurred  in  tlie  proportions  of  the  births  in 
tlie  different  classes,  during  the  period  of  twenty-three  years,  may  be 
shown  in  a  different,  and  perhaps  clearer  manner,  by  the  following 
Table  of  ^Jc^'cenfac/es  : 

Table  XXIV. 


PARENTAGE. 

1880. 

1879. 

1878. 

1877. 

1 

1876.  ! 

1 

5  years. 
1873  to 

1877. 

5year8. 
1868  to 
1872. 

5years. 

1863  to 

1867. 

5  years. 

1858  to 

1862. 

American 

43..551   43.57    43.00    42.74 

40.6o'  40.53    42.82    42  38 

6.62      6.96      6.35      6.67 

1                       1 
9.23|     8.94      7.83      8.21 

1                       1 

40.841 

45.40 

1 

5.59 

8.17 

42.55 
44.35 
5.84 
7.26 

44.17 

44.72 

4.89 

6.22 

45.18 

4637 

4.07 

4.38 

48.50 
44.33 

Amer.  father  and  For.  mother. 
For.  father  and  Amor,  mother. 

3.72 
3.45 

Total 

100.00  100.00  100.00  100.00  100.00 

ill' 

100.00 

100.00 

100.00 

100.00 

The  above  Table  is  interesting  as  showing  the  changes  that  have 
occurred  in  Rhode  Island,  in  regard  to  the  proportions  respectively  of 
the  children  born  of  native  and  foreign  born  citizens,  and  of  children 
born  of  parents  of  which  one  was  native  and  the  other  foreign  born. 

It  will  be  observed  that  during  the  period  of  live  years,  from  1858  to 
18G2  inclusive,-  the  proportion  of  births  of  purely  American  parents 
was  nearly  one  half  of  the  whole  number.  It  will  also  be  observed 
that  the  proportion  of  births  of  children  of  the  same  parentage  grad- 
ually lessened  until  in  1876,  fourteen  years  thereafter,  it  was  only 
40.84  per  cent.     It  then  in  the  following  year  began  to  increase,  and 
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has  so  continued  to  the  present  time,  the  diifcrence  between  the  year 
1879  and  1880,  however,  being  exceedingly  sliglit,  a  simple  falling  off 
of  less  than  three  hundredths  of  one  per  cent. 

It  will  be  seen  also  that  the  maximum  ^jroportion  of  ijirths  of  cliil- 
dren  of  purely  foreign  parentage  occurred  between  18G3  and  1807, 
since  which  time,  with  slight  exceptions,  the  proportion  has  gradually 
declined. 

In  1863  the  proportion  of  children  born  of  foreign  parentage  was 
46.79,  the  largest  during  the  existence  of  the  State. 

In  1880  the  proportion  of  the  same  was  40.60. 

In  the  meantime  the  proportion  of  children  born  of  American 
fathers  and  foreign  mothers  has  increased  from  3.72  percent,  in  18tJ3, 
and  in  the  average  of  five  previous  years,  to  6.62  per  cent,  in  1880. 

At  the  same  time,  and  during  the  same  period,  the  children  born 
of  foreign  fathers  and  American  mothers  have  increased  from  the 
proportion  of  3.45  per  cent,  to  9.23  per  cent. 

Previous  to  1863  the  number  of  children  born  of  mixed  parentage 
was  scarcely  more  than  seven  per  cent,  in  any  year.  In  1879  the 
proportion  of  the  same  was  15.90  per  cent.,  and  in  1880  15.85  per 
cent. 

It  has  been  the  custom,  for  several  years  past,  to  contrast  the  num- 
ber and  percentages  of  the  children  born  in  tlie  different  classes  w^ith 
the  percentages  according  to  population.  But  at  the  time  of  making 
up  this  Eeport  the  number  of  persons  of  foreign  parentage  in  Ehode 
Island  (not  exclusively  foreign  born)  had  not  been  forwarded  from  the 
Census  Bureau,  at  Washington. 

COLORED    CHILDREIi]". 

The  number  of  births  of  children  of  colored  parentage  reported  for 
the  year  1880  is  140.  They  are  always  included  in  the  general  statis- 
tics of  births,  but  having  some  special  importance  as  to  the  survival 
of  the  race,  and  other  questions,  they  have  had  a  separate  considera- 
tion. The  number  is  smaller  by  19  than  that  of  1879,  and  smaller 
by  32  than  that  of  1878. 

In  regard  to  sex  the  numbers  and  proportions  were  as  follows,  viz. : 
Males,  75;  females,  65;  or  53.57  males  and  46.43  females  m  every  100 
births;  or  115.4  males  to  each  100  females. 

The  towns  reporting  colored  births  in  1880,  and  the  number  in  each, 
are  as  follows: 
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Bristol 4  Cranston  1  Smitlifield 1 

Coventry 1  East  Providence 3  NorthKingstown 2 

East  Greenwich 4  Foster 1  South  Kingstown 4 

Warwick G  Johnston 2  Richmond 3 

Middletown 1  Lincoln 1  Providence  City .87 

Newport  City 19 

Total 140. 

The  towns  from  which  no  returns  of  births  of  colored  children  were 
made  for  the  year  1880  are  as  follows,  viz. :  Barrington,  Warren,  West 
Greenwich,  Jamestown,  Little  Compton,  New  Shoreham,  Portsmouth, 
Tiverton,  Burrillville,  Cumberland,  Glocester,  North  Providence, 
North  Smithfield,  Pawtucket,  Scituate,  Woonsocket,  Charlestown, 
Exeter,  Hopkinton  and  Westerly. 

The  question  of  perpetuity  of  the  colored  race  will  be  considered 
on  another  page,  where  mortality  and  the  color  of  decedents  is  taken 
up. 

NUMBER   OF   THE    CHILD  OF  THE  MOTHER  IN  THE    ORDER   OF   BIRTH. 

Something  may  be  learned  of  the  physical  capacity  of  any  jieople 
by  a  record  of  the  number  and  percentage  of  the  births  among  them, 
and  the  number  of  the  child  of  each  mother.  Such  records,  however, 
can  only  afford  general  conclusions,  as  there  are  so  many  circumstances 
that  may  prevail  to  modify  the  number  of  births  as  a  whole,  and  also 
the  number  born  of  each  mother. 

The  following  Table  shows  the  number  of  the  child  of  the  mother; 
that  is,  how  many  of  the  children  born  Averc  reported  as  the  first, 
second,  third,  &c.,  of  their  respective  mothers.  The  statistics  on 
this  subject  begin  with  the  year  1857,  and  the  following  Table  includes 
the  children  reported  in  1879,  and  in  1880,  and  also  the  total  for 
twenty-four  years,  1857  to  1880  inclusive: 
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Number  of  tue  Child  of  the  Motheb. 


1879. 


First 

Second . 

Third 

Fourth 

Fifth 

Sixth  

Seventh  

Eighth 

Ninth 

Tenth 

Eleventh 

Twelfth  

Thirteenth 

Fourteenth 

Fifteenth 

Sixteenth 

Seventeenth 

Eighteenth..  .  , 

Nineteenth 

Twentieth 

Twenty-first 

Twenty-second . 


Total . 


1,435 

1,194, 

1,008 

809 

59.3 

427 

309 

221 

138 

77 

53 

37 

29 

10 

5 

4 

1 

0 

0 

0 

0 

0 


6,350 


1880. 


1,480 

1,123 

1,014 

770 

581 

439 

307 

211 

140 

93 

74 

26 

14 

13 

5 

5 

0 

0 

0 

0 

0 

0 


6,295 


24  years. 
18.57-1880. 


30,183 

24,804 

19,447 

14,607 

10,859 

7,866 

5.503 

3,748 

2,478 

1,612 

933 

561 

285 

145 

80 

42 

26 

7 

5 

3 

3 

2 


123,199 


It  Avill  be  observed  that  there  Avas  a  hirger  number  of  births  in  1880 
of  the  first  chikl  of  the  mother  than  in  1879,  and  the  same  was  also 
true  of  the  two  years  preceding  1879. 

The  proportionate  number  of  the  first  cliildren  reported  in  1880 
was  23.50  in  each  100  births.  This  proportion  is  smaller  than  the 
average  of  a  quarter  of  a  century  of  registration,  which  is  about 
24.50  in  each  100  births. 

There  are  in  every  year  more  or  less  births  reported,  in  Avhich  the 
number  of  child  of  the  mother  is  not  given,  and  therefore  the  pro- 
portion of  each  cannot  be  given  with  entire  exactness,  neither  does 
the  number  of  births  given  in  the  aboA'C  Table  show  the  entire  num- 
ber of  children  born,  because  of  the  same  reason. 

The  foUoAving  Table  shoAvs  what  percentage  of  the  children  born  in 
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each  of  the  hist  six  years  were  the  first,  second,  &c.,  children  of  the 
mothers,  and  also  the  average  percentage  of  the  same  for  a  period  of 
ten  years,  from  18G8  to  1877  inclusive: 

Table  XXVI. 


Nlmbeu  of  the  child. 


1880. 


First 83.50 

Second 17.84 

Third 16.11 

Fourth ■  12.24 


1879. 


1878. 


22.59    21.77 
18.801  20.26 


15.87 
12.74 


Fifth 


9.23      9.; 


1877. 

1876. 

1875. 

22.93 
20.98 

24.11 
20.63 

24.37 
20.80 

10  years. 

From  1868 

to  1877. 


18.90  16.22,  16.04 
12.321  12.09  12.00 
8.77      9.07      8.42 


14.93 

11.78 
8.81 


25.21 
20.65 
15.49 
11.37 
8.38 


First  to  Fifth I   78.92    79.33    82.021   81.29    81.20    80.69         81.10 

Sixthandover 21.08    20.67    17.98    18.71    18.80    19.31         18.90 


Total 100.00  100.00  100.00  100.00  100.00  100.00       100.00 


It  will  be  soon  by  the  above  Table  that  the  proportion  of  the  sec- 
ond children  of  the  mother,  born  in  1880,  was  not  only  smaller  than 
in  any  one  of  the  previous  five  years,  but  considerably  smaller  than 
the  average  of  a  period  of  thirteen  years. 

More  or  less  variation  is  to  be  expected  from  year  to  year,  but  the 
ditference  between  17.84  per  cent,  in  1880  and  the  average  of  a  con- 
siderable numl)er  of  years  (nearly  three  per  cent),  is,  to  say  the  least, 
quite  unusual. 

PLUKALl'l'V     BIRTHS. 

The  statistics  of  plurality  births  in  Rhode  Island  for  1880  may  be 
found  on  page  G,  Table  III.  It  will  be  seen  that  there  were  fifty- 
three  cases  during  the  year;  all  of  twins.  The  number  of  children 
was  106,  of  which  55  were  males,  and  51  were  females. 

Of  the  53  cases,  25  were  in  Providence  city;  15  in  Providence  coun- 
ty towns  ;  8  in  Newport  county  ;  4  in  Bristol  county,  and  one  in 
AVashington  county. 

The  ])arontage  of  the  same  was  as  follows:  of  the  cases  20  Avere  of 
purely  American;  20,  Irish;  4,  English;  2,  Portuguese;  one  German, 
and  G  of  mixed  parentage,  of  which  2  were  of  American  fathers,  3  of 
English  fathers,  and  one  of  Irish  father. 

In  regard  to  season,  the  numbers  in  the  different  months  were  as 
follows: 


January 5 

February 4 

March  5 


April 3 

May 6 

June 5 


First  quarter 14       Second  quarter 14 


July 5 

August 5 

September 5 

Third  quarter 15 


October 2 

November 3 

December 5 

Fourth  quarter.   .   .19 


Total 53. 
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The  general  statistics  of  births  re2)orted  in  Rhode  Ishuul  during  a 
period  of  twenty-eight  years,  that  is,  from  1853  to  1880  inclusive, 
are  as  follows: 

133,102  cases  of  single  birUis giving  133,102  children. 

1,416  cases  of  twin  births giving      2,832  children. 

18  cases  of  triple  births giving  54  children. 

134,536  cases  of  child-birth giving  135,988  children. 

Of  the  whole  number  of  cases  of  child-birth  (134,536)  during  the 
twenty-eight  years,  one  in  95.0  produced  twins,  and  one  in  7,474  pro- 
duced triplets. 

Of  the  whole  number  of  children  born  during  the  same  period 
(135,988),  ascertained  from  the  reports,  one  in  every  48  was  a  twin, 
and  one  in  every  2,519  was  a  triplet. 

Of  the  1,416  cases  of  plurality  births  which  have  occurred  in  the 
State  during  the  last  twenty-eight  years,  there  were  611  cases  in 
which  both  parents  were  Americans;  674  cases  in  which  both  parents 
were  foreign;  121  cases  in  which  the  parentage  was  mixed;  that  is, 
one  American  and  one  foreign  parent;  and  8  in  which  the  parentage 
"was  not  stated. 

The  whole  number  of  children  born  in  plurality  cases  during  the 
twenty-eight  years  was  2,886,  of  whom  1,453  were  males,  and  1,429 
were  females;  the  sex  of  the  remaining  four  was  not  given. 

STILL-BORN    CHILDREN. 

The  statistics  in  relation  to  still-born  children,  as  stated  in  previous 
reports,  are  obtained  from  the  returns  of  deaths,  but  are  not  num- 
bered with,  or  in  any  way  included  in  the  statistics  of  deaths  of  this 
or  previous  reports. 

For  the  reason  that  they  occupy  a  somewhat  anomalous  position  in 
the  statistics  of  life  and  deatli,  they  are  given  a  separate  consideration. 

The  whole  number  of  still-born  children  reported  in  Ehode  Island 
for  the  year  1880  was  192;  this  is  24  loss  than  for  the  year  1879,  and 
56  less  than  for  1878. 

The  following  are  the  numbers  reported  from  the  different  divisions 
of  the  State : 

Bristol  County 12       Providence  Count}',  Towns 37 

Kent  County 2        Providence  City 121 

Newport  County,  Towns 4        Washington  County 4 

Newport  City 12  W'hole  State 192 
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There  were  fourteen  towns  from  wliicli  no  report  of  still-born  chil- 
dren was  received,  4  more  thun  if^  1879,  and  5  more  than  in  1878. 

Sex. — Of  the  193  still-born  children,  123  were  males  and  69  females. 

Parentage. — Of  the  193  births  of  this  class,  the  parentage  was 
divided  as  follows  : 

American  parents 104 

Foreign  parents 88 

Whole  number 192 

Color. — The  divisions  of  the  still-born  children  in  respect  to  color 
were  as  follows  : 

White 180       Black 12 

The  number  of  colored  still-born  children  was  the  same  as  in  1879 
and  in  1878. 

Of  the  white  still-born  children  there  were  34  less  than  in  1879, 
and  44  less  than  in  1878. 

Season. — The  number  of  still-l)orn  children  reported  in  each  of  the 
several  months  of  1880  was  as  follows  : 

January 20    May 12    September 12 

February 18    June 18    October 14 

March 15    July 16    November 21 

April 17    August 9    December 20 

Total 192 

SUMMARY    OF    STILL-BORN. 

The  following  Table  shows  the  number  and  sex  of  the  still-born 
children  whose  births  were  reported  in  Rhode  Island  during  the 
period  from  June  1,  1853,  to  December  31,  1880,  and  for  each  of  the 
last  five  years : 

Table   XXVII. 


SEX. 

1880. 

1879. 

1878. 

1877. 

1876. 

June  1, 1852, 

to 
Dec.  31, 1880. 

Total. 

Males 

123 
69 

124 
92 

149 
99 

147 
95 

131 
92 

2,967 

1,982 

52 

3,090 
2,051 

52 

Total 

192 

216 

248 

242 

223 

5,«)01 

5,193 
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It  will  be  seen  that  the  whole  number  of  still-ljirths  reported  in  the 
State  since  Jane  1,  1852,  is  5,193.  fQi  the  sex  of  this  number,  there 
were  3,090  males,  2,051  females,  and  of  52  the  sex  Avas  not  given. 
The  ratio  of  occurrence,  in  regard  to  sex,  avouM  therefore  be  as  fol- 
lows :  In  each  100  children  there  Avere  60  males,  and  40  females ;  or 
for  cA^ery  100  females  there  Avere  150  males. 

It  Avill  be  seen  that  the  proportion  for  the  year  1880  A'aries  some- 
Avhat  from  the  average  of  a  period  of  more  than  twenty-eight  years. 
The  proi^ortion  standing  178  males  to  each  100  females;  or  64  males 
and  36  females  in  each  100.  It  is  difficult  to  account  for  the  great 
disproportion  of  the  sexes  of  the  still-born  children. 

Seaso7i  of  Still-hirtlis, — The  folloAving  summary  will  show  the  num- 
ber of  still-births  that  have  been  reported  in  Rhode  Island  during  a 
period  of  twenty-eight  years,  from  1853  to  1880  inclusive,  Avith  the 
months  and  quarters  in  Avhich  they  occurred  : 


Still-born— Twenty-eight   Years— 1853-1 880.    Season. 


January... 

Febrnaiy. . 
March 


July 447 

August 459 

September 433 


Ist  Quarter 1,314     2d  Quarter 1,182      3d  Quarter 1,339      4th  Quarter 1,327 


October 398 

November 438 

December 491 


First  six  months,  2,496;  second  six  months,  2,666;  total,  5162. 

It  will  be  seen  that  with  respect  to  season,  the  number  of  still-births 
in  the  aggregate  of  the  different  months  and  quarters  in  Avhich  they 
occurred  during  a  period  of  twenty-eight  years,  did  not  vary  greatly 
in  the  first,  third  and  fourth  quarters,  the  second  quarter  having 
about  10  per  cent,  less  than  the  others.  Of  the  different  months 
December  had  about  12  per  cent,  more  still-births  than  the  general 
average. 


PARENTAGE    OF    STILL-BORN. 

Home  interest  has  been  heretofore  manifested  in  regard  to  the 
parentage  of  the  still-born.  It  is  a  question  having  some  physiologi- 
cal importance,  involving  the  changes  that  have  occurred  in  the 
proportional  number  of  the  still-born  of  American  and  foreign  origin, 
respectively,  from  year  to  year.  Previous  to  1859  the  parentage  of 
the  still-born  Avas  not  reported. 

During  the  thirteen  years  from  1859  to  1871  inclusive,  the  whole 
number  of  still-births  reported  Avas  2,263,  of  Avhich  the  i^arentage  was 
as  folloAVs  :     American,  927;  foreign,  1,334;  unknown,  2. 
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Tlie  proportions  were,  tlierefore,  41.0  Americiin  jincl  59.0  foreign  in 
each  100. 

To  show  tlie  changes  tliat  liave  occurred  from  year  to  year  in  the 
percentages  of  parentage  of  the  still-born,  in  contrast  with  the  per- 
centages of  the  same  nativities  to  the  whole  number  of  births,  the 
following  resume  is  jircsented  : 

Of  Whole  No.  Births.  Of  Whole  No.  Still-born. 


Years.                          American.   Foreign.  American.    Foreign. 

1871 49.30  and  50.64  in  each  100 41.00  and  59.00  in  each  100. 

1872 47.59  and  52.41  in  each  100 41.25  and  58.75  in  each  100. 

1873 50.30  and  49.70  in  each  100 hO.il  and  40.79  in  each  100. 

1874 47.14  and  52.86  in  each  100 50.00  and  50.00  in  each  100. 

1875 47.88  and  52.12  in  each  100 49.19  and  50.81  in  each  100. 

1876 46.43  and  53.57  in  each  100 45.76  and  54.84  in  each  100. 

187? 49.41  and  51.59  in  each  100  53.31  and  46.69  in  each  100. 

1878 49.35  and  50.65  in  each  100 55.65  and  44.35  in  each  100. 

1879 50.53  and  49.47  in  each  100 54.63  and  45.37  in  each  100. 

1880  50.17  and  49.83  in  each  100 54.16  and  45.84  in  each  100. 

15  years. 

1858-1872 50.54  and  49.46  in  each  100 41.25  and  58.75  in  each  100. 

7  years. 
1873-1879 48.57  and  51.43  in  each  100 52.55  and  47.45  in  each  100. 


MARRIAGES,     188  0. 


Tlie  number  of  murriages  reported  in  Khode  Island  during  the  year 
1880  was  2,769.  This  number  was  373  more  tlian  in  1879,  and  445 
more  than  in  1878. 

The  general  statistics  of  marriages  in  1880,  in  relation  to  season 
and  number  in  the  different  divisions  of  the  State,  may  be  found  in 
Table  IV.,  on  the  seventh  page. 

SEASOISr. 

The  number  and  percentage  of  marriages  in  Rhode  Island,  in  each 
quarter  of  the  year  1880,  may  be  found  in  the  following  Table,  to- 
gether with  the  aggregate  number  and  percentage  in  each  quarter  for 
the  twenty-seven  years  previous,  viz.,  from  1853  to  1879  inclusive  : 

Table  XXYIII. 


YEARS. 

First 
Quarter. 

Second 
Quarter. 

Third 
Quarter. 

Fourth 
Quarter. 

Whole 
Year. 

574 
20.73 

11,862 
22.28 

705 
25.46 

13,111 
24.62 

630 
22.75 

12,546 
23.57 

860 
31.06 

15,714 
29.53 

2,769 

1880 V 

)  Percentage 

27  Years.      1  Number 

100.00 
53,233 

1853-1879 f  Percentage. 

100.00 

It  has  happened  with  scarcely  an  exception  during  the  whole  jjeriod 
of  registration  in  Ehode  Island,  that  the  largest  number  of  marriages 
in  any  quarter  of  the  year  have  been  in  the  last  quarter,  and  the 
smallest  number  in  the  first  quarter. 

It  will  be  seen  that  the  difference  in  percentage  between  the  first 
and  last  quarters  of  1880  is  larger  than  the  average  of  twenty-seven 
years,  and  that  the  percentages  of  first  and  third  quarters  of  1880  are 
smaller,  and  the  second  and  fourth  are  larger  than  the  average  of  the 
long  period. 


NATIVITY    OF    PERSONS   MARRIED. 


The  following  Table  shows  the  number  of  marriages,  according  to 
the  nativity  of  the  parties,  for  each  of  the  last  eight  years,  and  also 
for  the  aggregate  of  twenty  years,  from  1858  to  1877  inclusive  : 
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birth-place. 

1880. 

1879. 

1878.    1877. 

1876. 

1875. 

1874. 

1873. 

20  years. 
1868-77. 
Total. 

1,775 

1,511 

1,455     1.407 

1,402 

1,467 

1,495 

1,620 

25,674 

Foreign  Countries 

548 

467 

493 

496 

513 

614 

695 

702 

10,963 

American  groom,  foreign  bride 

202 

209 

181 

177 

144 

191 

154 

138 

2,410 

Foreign  groom,  American  bride 

244 

209 

195 

202 

194 

213 

197 

170 

2,750 

64 

Total 

2,769 

2,396 

2,324 

2,282 

2,253 

2,485 

2,541 

2,630 

41,861 

There  was  not  only  a  larger  number  of  marriages  in  1880  in  all 
classes  taken  together,  bnt  also  a  considerable  increase  in  each  of  the 
several  classes,  except  that  of  American  groom  and  foreign  bride. 

In  the  class  of  foreign  born  the  number  is  larger  than  in  any 
year  since  1875. 

During  the  last  two  or  three  years  there  has  been  a  considerable 
accession  to  the  i)Oi)ulation  of  tlie  State,  of  immigrants  of  usual 
marriageable  age,  from  Germany,  Sweden  and  Canada,  These,  in 
addition  to  the  ordinary  number  from  other  foreign  countries,  have 
increased  the  number  of  marriageable  persons  of  that  class,  and  as 
the  inclination  to  assume  the  marriage  relation  is  more  readily  in- 
dulged by  persons  of  foreign  birth  than  of  native  birth,  the  number 
of  marriages  of  that  class  has  correspondingly  increased. 

For  several  years  previous  to  1880  the  number  of  marriages  in  the 
class  of  foreign  birth  had  gradually  grown  smaller,  by  reason  of 
lessened  immigration  and  the  ordinary  casualties  of  life. 

The  increase  in  number  in  1880  will  hardly  be  held  for  any  lengthy 
period,  and  the  increased  ])ro})ortion  which,  as  will  be  seen  in  Table 
XXX.  is  only  three  tenths  of  one  per  cent.,  will  doubtless  decrease 
from  year  to  year,  as  it  has  done  for  many  years  past  with  scarcely  an 
exception. 

It  will  l)e  understood  that  in  considering  the  proportion  of  mar- 
riages in  the  class  of  foreign  born,  the  marriages  of  })ersons  born  in 
the  United  States  of  foreign  i)areiitage  are  not  included. 

It  will  therefore  be  perceived  that  the  proportion  of  marriages  of 
l)ersons  native  born,  including  those  born  of  foreign  parentage  and 
of  American  parentage,  must  inevitably  increase. 

The  number  of  marriages  in  the  class  of  mixed  parentage,  that  is, 
where  one  of  the  parties  was  native  born  and  the  other  foreign  born, 
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is  also  larger  than  in  any  previous  year,  although  the  proportion  to 
the  whole  number,  as  may  he  seen  in  Table  XXX.,  is  less  than  in  any 
year  since  1876. 

The  class  of  mixed  marriages  in  which  the  groom  was  foreign  born 
and  the  bride  American,  has  as  usual  a  larger  proportion  than  that 
where  the  groom  was  American  and  bride  foreign  boru. 

In  the  following  Table  are  given  the  percentages  of  American,  for- 
eign and  mixed  marriages  in  each  of  the  last  six  years,  and  in  the 
aggregate  for  the  twenty  years,  1858  to  1877  inclusive.  By  mixed 
marriages  are  meant  those  where  one  party  was  of  American  and  the 
other  of  foreign  birth  : 

Table  XXX. 


BIRTH-PLACE. 


United  States 

Foreign  Countries 
Mixed 

Total 


1879. 


1878. 


64.10  63.06  62.60 

I 

19.79,   19.49  j  21.22 

16.11  17.451  16.18 


1877.  I  1876.     1875. 


61.66 
21.73 
16.61 


62.23  59.04 

22.77i  24.70 

i 

15.001  16.26 


20  years. 
Total. 


100.00  100.00  100.00  100.00  100.00  100.00 


61.33 
26.19 
12.48 


100.00 


The  proportion  of  marriages  of  persons  native  born  in  1880  was 
larger  than  in  any  one  of  the  last  fifteen  years,  and  also  larger  than 
the  average  annual  proportion  of  a  period  of  twenty-three  years. 

And  this  proportion,  as  previously  remarked,  must  continue  to 
increase  as  all  those  born  in  the  United  States,  whether  of  American 
or  foreign  parentage,  are  classed  as  Americans  in  the  marriage  sta- 
tistics. 

AGES    OF    PERSONS    MARRIED. 


The  number  of  persons  married  in  Khode  Island  during  the  year 
1880,  in  the  different  periods  of  life,  is  shown  in  Table  V.  on  page  8. 
The  number  of  each  sex,  in  each  division  of  age,  can  also  be  found  in 
the  following-  Table : 
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Table  XXX I. 


1 

1880. 

g 

o 

o 

lO 

o 

c 

id 

o 

p 

o 
c 

g2 

o 

s  1  s 

c       o 

s 

o 

^ 

?, 

f,   ;  g 

m 

o 

■a" 

g 

•o 

o 

g 

s 

fa 

Males 

102 

1,077 

! 

764 1  345 

206 

97 

64 

52 

24 

18 

13 

3 

3 

1 

Females 

586 

1,224 

498!  211 

123 

66 

27 

13 

9 

9 

2 

1 

Total 

688 

2,301  j 

l,2ti2|  5S6 

329 

163 

91 

65 

33 

27 

15 

3 

3 

1 

1 

Tlie  marriage  statistics  of  everv  year  show  more  or  less  couples 
assiimiug  the  marital  relation,  with  very  considerable  disparities  of 
age  between  the  contracting  parties. 

Table  V..  on  the  eighth  page,  presents  some  of  these  curious 
alliances. 

It  will  there  be  seen  that  ten  men  between  o5  and  -in.  and  four 
men  between  40  and  45,  took  young  brides  under  20  years  of  age; 
three  grooms  from  GO  to  65  took  brides  from  '20  to  25:  and  one  from 
To  to  80  took  a  bride  between  30  and  35  years  of  age. 

Pnblic  sentiment,  however,  accej)ts  and  in  some  measure  ap])r(»ves 
a  considerably  more  advanced  age  in  the  groom  as  compared  with  the 
bride,  and  hence  the  larger  numl)er  of  marriages  in  whii-h  the  groom 
is  the  senior  of  the  bride  by  more  or  less  years.  When,  therefore, 
there  is  a  considerable. disi)arity  in  tiie  ages  of  the  parties  to  a  mar- 
riage contract,  and  that  disparity  is  in  the  more  advanced  age  of  the 
l)ride,  it  is  a  matter  of  greater  ])ublic  comment  and  wonder,  and  of 
less  frequent  occurrence. 

During  the  year  1880  three  wonu'ii  between  35  and  40  took  hus- 
bands between  20  and  25;  one  bride  between  55  and  60  took  a  husband 
between  35  and  40;  and  one  bride  between  60  and  65  took  a  groom 
between  40  and  45  years  of  age. 

The  following  table  shows  the  number  of  })ersons  married  in  Ehode 
Island,  including  both  sexes,  in  each  division  of  ages,  in  each  of  the 
last  fifteen  years,  from  1866  to  1880  inclusive  : 
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Table  XXXII. 


YEARS. 

i 

-a 
a 

693 
696 
644 
642 
744 
697 
786 
762 
770 
681 
691 
631 
618 
639 
688 

o 

i 

o 

o 

o 

3 

in 

s 

o 
in 
o 
in 

o 

i 

8 

o 

58 

o 

i 

o 

in 

o 

in 
t> 
o 
o 

o 
in 

o 

o 

QO 

o 

i 

1 

o 

f5 

1866 

1,931 
1,886 
1,835 
1,814 
1,883 
1,914 
2,073 
2,177 
1,992 
2,058 
1,741 
1,745 
1,832 
1,879 
2,301 

1,025 
1,104 
1,050 
1,051 
1,084 
1,118 
1,182 
1,156 
1,179 
1,108 
1,041 
1,118 
1,123 
1,156 
1,262 

419 
416 
432 
468 
415 
392 
434 
507 
459 
475 
450 
459 
441 
481 
556 

213 
211 
219 
227 
216 
228 
237 
253 
268 
252 
224 
244 
259 
272 
329 

127 
148 
133 
134 
159 
115 
131 
140 
159 
150 
154 
125 
162 
123 
163 

81 
91 
82 
79 
86 
73 
81 
87 
101 
101 
80 
92 
74 
78 
91 

59 
48 
61 
46 
64 
56 
61 
68 
52 
60 
53 
52 
49 
56 
65 

25 
37 
30 
35 
26 
35 
43 
35 
36 
32 
27 
46 
39 
39 
33 

21 
18 
29 
15 
24 
22 
21 
24 
39 
29 
19 
14 
20 
26 
27 

12 
18 
11 
11 
12 
6 
13 
12 

13 
12 
15 
17 
18 
15 

7 
5 
8 
2 
3 
7 
6 
6 

3 
11 
2 
9 
3 

3 
4 
3 
2 
3 
1 
6 
1 
1 
2 
2 
4 
2 
3 

1 

2 

1 

2 

1 

1 

93 

1867 

1868 

6 

f)0 

1869 

1870 

49 
6 

1871 

1872 

1873 

1874 

1875 

6 
5 
27 
9 
A 

1876 

1877 

9 
9 

1878 

8 

1879 

n 

1880 

1 

The  proportion  to  the  Avhole  number  of  persons  married  in  1880, 
of  those  under  20  years  of  age  was  12.43  per  cent.  In  1879  the  pro- 
portion was  13.33  per  cent.;  in  1878,  13.30  per  cent.:  in  1872,  15.49 
per  cent.  There  has  been  a  gradual  diminution  from  year  to  year, 
with  only  exceptions  enough  to  prove  the  rule,  of  the  proportion  of 
persons  entering  the  marriage  state  under  20  years  of  age. 

In  all  the  periods  of  life  between  20  and  45  the  number  of  mar- 
riages in  1880  was  larger  than  ever  before  recorded.  The  relative 
proportions  of  the  sexes  in  the  ditfereiit  ages  will  be  given  below. 

PROPOETION    OF    SEX. 


The  following  Tables  will  show  the  percentages  of  males  and  females 
married,  in  each  division  of  ages,  in  each  of  the  last  twenty-one 
years : 
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ri860. 
1861. 
1802. 
1863. 
1864 . 
1865. 
1866. 
1867 
1868. 

1869. 

W 

hJ  -1  1870. 


1871 
1872 
1873. 
1874. 
1875. 
1876. 
1877. 
1878. 
1879. 
L1880. 


YEARS. 


Under  20. 

5.0 
4.6 
4.2 
3.5 
4.3 
3.5 
5.3 
4.3 
4.1 
4.3 
4.8 
5.3 
4.3 
3.8 
4.1 
3.5 
5.1 
4.3 
3.9 
3.9 
3.6 


20  to  25. 


42.8 
44.5 
37.8 
38.0 
38.8 
37.0 
40.9 
40.1 
39.9 
39.6 
40.4 
40.1 
41.3 
42.4 
40.4 
40.9 
37.5 
36.0 
38.5 
37.8 
38.9 


25  to  30. 


26.9 
25.4 
27.9 
29.6 
27.3 
28.4 
27.0 
27.9 
28.2 
27.7 
28.1 
28.9 
28.2 
26.7 
27.2 
27.8 
28.6 
30.2 
29.0 
28.8 
27.5 


30  to  40. 

40  to  50. 

16.3 

5.7 

15.5 

5.8 

18.3 

5.9 

17.2 

5.8 

17.9 

7.4 

18.9 

7.5 

16.4 

63 

16.8 

6.8 

17.1 

6.1 

18.5 

6.1 

16.0 

6.4 

16.5 

4.9 

166 

5.2 

17.0 

6.0 

17.5 

6.4 

17.5 

6.1 

17.9 

5.6 

18.7 

5.9 

18.0 

6.3 

19.3 

5.4 

19.9 

5.8 

50  &  over. 


Total. 


3.3 

100.00 

4.2 

100.00 

5.9 

100.00 

5.9 

100.00 

4.3 

100.00 

4.7 

100.00 

4.1 

100.00 

4.1 

100.00 

4.6 

100.00 

3.8 

100.00 

4.3 

100.00 

4.3 

100.00 

4.4 

100.00 

4.1 

100.00 

4.4 

100.00 

4.2 

100.00 

4.3 

100.00 

4.9 

100.00 

4.3 

100.00 

4.8 

100.00 

4.3 

100.00 

100 
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YEARS. 

Under  20. 

20  to  25. 

25  to  30. 

30  to  40. 

40  to  50. 

50  &  over. 

Total. 

fl860 

25  8 

44.1 

17.0 

9.1 

26 

1.4 

100.00 

ISCil           ...                 

29.6 
24.9 

42.0 
41.3 

15.2 
16.7 

7.8 
11.8 

4.1 
4.1 

1.3 
1.2 

100.00 

18(12 

100.00 

18(i3 

24.9 

42.6 

16.9 

9.8 

4.1 

1.7 

100.00 

18f)4          

24.2 
22.6 
24.7 
25.4 
24.4 

43.4 
42.3 
42.9 
40.5 
40.9 

17.8 
19.1 
17.4 
19.3 
18.1 

10.3 
11.0 
11.0 
10.0 
11.6 

2.9 
3.5 
2.7 
3.4 
3.3 

1.4 
1.5 
1.3 
1.4 
1.7 

100.00 

1805                       

100  00 

18G6         

100.00 

1807                     

100.00 

1808 

100.00 

18G9 

24.1 

40.5 

18.7 

12.1 

3.4 

1.2 

100  00 

1-4 

1870          

26.8 
24.6 
26.7 
25.3 

39.4 
41.9 
40.5 
40.8 

17.9 
19.1 
18.4 
17.5 

10.8 
10.1 
9.9 
12.0 

3.9 
3.1 
3.2 
2.7 

1.2 
1.2 
1.3 

1.7 

100.00 

1871         

100.00 

\^ 

1872                                      

100.00 

1873  

100.00 

1874   

26.3 

38.1 

19.3 

11.1 

3.9 

1.3 

100.00 

1875 

23.9 

42.1 

16.8 

11.8 

4.0 

1.4 

100.00 

1876       

25.6 
23.4 

39  8 
40.4 

17.6 
18.8 

12.0 
12.1 

3.7 
3.6 

1.3 
1.7 

100.00 

1877   

100.00 

1878 

22.7 

40.4 

19.3 

12.3 

3.8 

1.6 

100.00 

22.8 
21.1 

40.7 
44.2 

19.4 
18.0 

12.1 
12.0 

3.0 
3.3 

2.0 
1.4 

100.00 

[1880  

100.00 

It  will  be  seen  by  the  preceding  Tables  that  the  percentage  of  marriage 
of  persons  under  20  years  of  age,  of  both  sexes,  is  considerably  less 
than  the  average  of  tlie  last  twenty-one  years,  that  the  proportion  of 
females  nnder  20  is  less  than  in  any  one  of  the  twenty-one  year.s,  and 
with  the  exception  of  18T5,  the  same  may  be  said  of  males  under  20 
entering  the  marriage  state. 

The  annual  average  of  marriages  of  the  male  sex  under  20  for 
twenty  years,  1860  to  18S0,  was  4.3  per  cent. 

The  annual  average  of  marriages  of  females  under  20,  during  the 
same  period  was  25.83  per  cent. 

Of  persons  of  50  years  of  age  and  over,  who  enter  the  marriage 
state,  the  proportion  to  the  whole  number  married  is  very  small.  Of 
males  the  average  annual  proportion  during  a  period  of  twenty  years 
was  less  than  four  and  one  half  persons  in  each  one  hundred,  and  of 
females  the  average  proportion  for  the  same  period  was  less  than  one 
and  one  half  persons  in  each  one  hundred  married. 
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colorki)    marriages. 

Tlic  luunljer  of  marriages  of  })crsoiis  of  color  in  Rhode  Island  dur- 
ing the  year  1880  was  76.  This  number  is  15  more  than  in  1879,  and 
4  less  than  in  1878.  The  increase  has  been  largely  in  the  city  of 
Providence. 

The  folloAving  summary  will  show  what  the  proportion  of  colored 
persons  married  during  each  of  the  five  years  from  1876  to  1880  in- 
clusive, bears  to  the  whole  number  of  colored  persons  in  the  State; 
and  also  a  comparison  of  tliese  several  pro})ortions  with  the  propor- 
tions which  the  whole  number  of  persons  married  in  each  of  the  same 
years,  bears  to  the  whole  population  of  the  State. 

1880.  1879.  1878.  1877.  1876. 

Ratio  of  colored  persons  married  to  whole  One  One  One  One  One 

of  colored  population  of  the  State.  in  every    in  every    in  every    in  every    in  every 

43.3 51.4 39.1 49.0 53.1 . . . 


Ratio  of  whole  niunbcr  of  persons  married 
to  whole  population  of  the  State. 


.50.0 57.8 55.7 56.6 57.3. 


It  will  be  perceived  that  marriages  of  the  colored  race  have  uni- 
formly been  of  larger  pro])ortions  than  of  the  white,  and  that  the 
fluctuations  of  the  proportion  from  year  to  year  have  also  been 
greater  in  the  colored  i-ace. 


DIVORCES,    1880. 


The  number  of  ii])i)lications  for  divorce  reported  from  the  different 
counties  in  Rhode  Lshmd  in  1880  was  347.  This  number  is  92  more 
than  in  1879,  and  89  more  than  in  1878. 

During  the  year  1880,  there  were  273  applications  for  divorce 
granted,  which  were  27  more  than  in  1879,  and  77  more  than  in 
1878. 

The  following  Table  shows  the  number  of  a])plications  for  divorce, 
and  the  number  granted,  in  1880,  in  each  county  of  the  State;  also 
the  causes  alleged  for  the  ai)iilications.  Full  reliance  cannot  be  placed 
in  the  causes  alleged,  the  real  causes  no  doubt  being  sometimes  with- 
held: 

Table  XXXV. 


-d 

Causes  Alleged. 

>. 

a 

a 

"3 

_o 

„     '^ 

COUNTIES. 

!.i 

H 

g 

s 

& 

v 

3 
O 

s 

O 

5 

p 

"3 

"*  1; 
=  c 

1=  S 

J5         O 

a;   O 

II 

1 
o 

^^ 

2i 

< 

^ 

^5 

;z; 

oii 

S 

Bristol 

10 

8 

3 

2 

7 

2 

5 

5 

Kent 

28 

23 

5 

2 

6 

2 

13 

Newport 

21 

11 

9 

1 

6 

1 

8 

250 

.S8 

208 
23 

40 
6 

65 
6 

158 
11 

64 
4 

178 
11 

39 

8 

1 

Washington 

Whole  Slate        ...         

347 

2T3 

63 

76 

188 

73 

215 

52 

1 

There  are  several  different  reasons  alleged  why  divorce  should  be 
granted,  in  nearly  every  application.  It  will  be  noticed  that  the 
causes  alleged  in  347  applications  in  1880,  numbered  668.  Of  the  668 
causes  alleged  63  were  for  adultery;  76  for  extreme  cruelty;  188  for 
wilful  desertion;  73  for  continued  drunkenness;  215  for  neglect  to 
provide  necessaries  of  life;  52  for  other  gross  misbehavior;  and  one 
for  impotency. 
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There  arc  every  year  a])]tlifHtions  or  jjctitions  for  divorce  wliicli  are 
not  acted  u])on  or  continued  until  the  case  is  closed,  but  arc  refused 
or  granted  in  some  following  year. 

In  order  to  show  the  actual  number  of  apitlicatinns.  and  the  num- 
ber of  divorces  granted  in  each  of  the  last  eight  years,  the  fdllowing 
summary  is  presented: 


1873 
1874. 
1875. 
1876. 
1877 
1878. 
1879. 
1880. 


Applications 
for  Divorce. 

261 

276 

227 

254 

267 

, 258 

255.   ... 

347 


Divorces 
Granted. 

173... 

242... 

158.  ., 

196. . . 

178.... 

...   196..., 

246... 

273... 


Applications 
refused  or  continued 
or  withdrawn. 


88 
34 
69 
58 
79 
62 


I  years  total 2,135 1,662. 


473 


The  proi)ortion  of  the  number  of  divorces  granted  during  the  year 
1880,  to  the  number  of  applications  for  a  decree  of  divorce  was  78. d 
per  cent.  This  proportion  is  rather  larger  than  the  average  of  a 
series  of  years. 

The  number  of  apjdications  for  divorce  in  ISSO  was  an  excessive 
increase  over  that  of  any  preceding  year. 

The  ratio  of  applications  to  the  whole  number  of  marriages  during 
the  year,  was  one  application  for  divorce  to  less  than  every  eight  mar- 
riages. 

The  following  Table  shows  the  number  of  divorces  granted  in  each 
county,  and  in  the  whole  State,  in  each  of  tlie  last  twelve  years,  with 
the  proportion  of  marriages  to  each  divorce  granted  in  each  year: 
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Table  XXXVI. 


Bristol 

Kent 

New 

port 

Providence. 

Washington 

Whole 

County. 

County. 

Cou 

nty. 

County. 

B6 

County. 

State. 

YEARS. 

S  oi 

2  aJ 

2,3 

2« 

2n 

'"V, 

a>'C 

vxs 

t>£> 

tX)> 

^V. 

&> 

o  a 

.i;2 

S  o 

(5o 

•E(5 
S  o 

o  S 
^5 

Ii 

>  g 
So 

1869 

10 

10.6 

1 

15 

12.5 

6 

27.7 

120 

13.8 

11 

15.5 

162 

141 

1870 

3 

27.7 

18 

11.8 

6 

26.3 

152 

113 

21 

9.3 

200 

11.8 

1871 

5 
8 
6 

16.8 
10.2 
16.2 

11 
13 
22 

17.9 
15.7 
9.8 

4 

8 
8 

49.7 
22.9 
21.9 

123 
149 
131 

13.3 
12.6 

14.8 

18 
22 
6 

11.4 

8.9 

33.7 

161 
200 

14.5 

1872 

127 

1873 

in  j    15.2 

1874 

10 

8.9 

20 

8.0 

6 

29.0 

190 

10.0 

16 

11.6 

242 

10.5 

1875         

6 

7 

.50.0 
14.5 
12.0 

18 
15 
9 

8.8 
12.8 
16.3 

7 
7 

7 

23.4 
20.5 
26.0 

120 
148 
134 

14.9 
11.1 
12.4 

11 
20 
21 

20.5 
8.8 
9.9 

158 
190 
178 

15.7 

1876 

11.5 

1877 

12.8 

1878 

4 
5 

26.0 

18.8 

11 
19 

13.3 
9.0 

13 

7 

12.8 
24.1 

156 
195 

10.9 
9.1 

12 
20 

17.3 
9.7 

196 
246 

11.9 

1879 

9.7 

1880 

8 

12.1 

23 

9.4 

11 

17.6 

208 

9.7 

23 

■r.o| 

273 

10.1 

It  will  be  sct'ii  tliat  tlie  proportions  of  divorces  grunted  to  mimljer 
of  marriages,  have  varied  very  considerably  in  the  diflferent  counties 
in  the  same  year,  and  in  the  same  county  in  diflferent  years.  In 
Bristol  county  the  pro[)ortion  in  1874  was  one  divorce  to  every  8,9 
marriages,  and  in  the  following  year  one  divorce  to  every  50  marriages. 

Newjjort  county  has  had  the  smallest  average  proportion  of  any 
county  in  the  State.  During  the  last  two  years  the  proportions  have 
been  the  largest  in  Kent  county  of  any  county  in  the  State. 

The  proportion  of  divorces  granted  to  whole  number  of  marriages 
in  the  State,  was  slightly  less  in  1880  than  in  the  previous  year. 


DEATHS,    1880. 


The  muiibei-  of  deaths  reported  to  the  State  Registrar  as  having 
occurred  during  the  year  1880  Avas  4,829.  It  is. much  the  largest 
number  ever  reported  in  the  State.  It  exceeds  that  of  1879  by  357, 
and  is  larger  than  the  number  reported  in  1878  by  388. 

The  rate  of  mortality  as  shown  in  tlie  recai)itulatory  Table  on  page 
14,  was  17.5  decedents  in  each  1000  of  the  population,  or  one  in  every 
57.2  persons.  The  rate  is  about  one  eighth  of  one  per  cent,  larger 
than  that  of  1879. 

It  has  been  tlie  practice  in  previous  reports  to  contrast  the  number 
of  deaths  in  the  city  of  Providence  with  those  that  occurred  in  the 
rest  of  the  State,  for  the  purpose  of  showing  the  difference  in  the  rate 
of  mortality  between  city  life  under  favorable  circumstances,  and  life 
in  villages  and  rural  districts. 

In  order  to  bring  before  the  eye  in  a  more  direct  manner  the  com- 
l)arisons  alluded  to,  the  following  synopsis  for  the  years  1878,  1879 
and  1880  is  presented: 

Number  of 

Population.  Deaths. 

r  Providence  City 100,675 1,989 

•  1 
^i  Rest  of  State  157,564 2,452 64.26 15.56 

I  Wliole  State 258,239 4,441 58.10 17.20 

r  Providence  City 104,857 2,026 51.76 19.32 

§  -;  Res^t  of  State 171,848 2,446 70.25 14.02 

t  Whole  State 276,531 4,472 61.87 16.20 

r  Providence  City 104,857 2,080 50.41 19.8:3 

I  ^  Rest  of  State 171,674 2,749 62.45 16.C0 

[Whole  State 276,531 4,829 57.26 17.50 

The  calculations  for  the  years  1879  and  1880  are  made  on  the  basis 
of  the  revised  census  of  1880. 

Upon  a  comparison  of  the  different  years,  it  will  bo  seen  that  the 
difference  in  the  death  rates  of  Providence  city  and  the  rest  of  the 
State,  in  1880,  was  less  than  in  either  of  the  two  jireceding  >ears. 
In  1878  it  was  4.33  in  each  thousand;  in  1ST9,  5.30;  and  in  1880  3.83 
ill  each  thousand  of  the  population. 


One  death 

In  each 

in  every 

1000. 

....50.62 

19.89 
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The  figures  do  not  indicate  that  the  conditions  of  living  in  the 
city  of  Providence,  are  greatly  more  unfavorable  to  continuance  of 
life  than  in  the  rest  of  the  State. 

SEX    OF    DECEDENTS. 

Of  the  4,829  persons  whose  deaths  were  returned  during  the  year 
1880,  2,366  were  males,  and  2,463  were  females;  the  ratio  standing  at 
96.06  males  to  each  100  females,  or  48.96  males,  and  51.04  females  in 
each  100  decedents. 

The  following  Tables,  XXXVII.  and  XXXMII.,  show  the  number 
and  proportion  of  males  and  females  among  the  decedents,  and  also 
among  the  children  born  in  Rhode  Island,  during  the  ten  years,  1853 
to  1862  inclusive;  also  in  each  of  the  eighteen  years  from  1863  to 
1880  inclusive,  and  for  the  entire  period  of  twenty-eight  years: 

Table  XXXVII. 


■  10  years,  1853-1862 10,930  males 1 1 .269  females  or   96.9  males  to  100  females. 

1863 1,621  males 1,586  females  . .   ...  or  102.2  males  to  100  females. 

1864    l,633males l,727females or   94.5  males  to  100  females. 

1865 1,686  males 1,719  females or   98.1  males  to  100  females. 

1866    l,49rmales l,473females or  101.6  males  to  100  females^ 

1867 1,442  males 1,447  females  or   99.7  males  to  100  females.' 

1868 1,413  males 1,499  females or   94.3  males  to  100  females. 

1869 1,696  males 1,686  females or  100.6  males  to  100  females. 

1870 1,588  males 1,650  females or   96.2  males  to  100  females. 

1871 1,621  males 1,723  females or    94.1  males  to  100  females. 

^-11872    2,118males 2.129  females or   99.4  males  to  100  females. 

1873 2,166  males 2,237  females or   95.5  males  to  100  females. 

1874 2,111  males 2,118  females or   99.7  males  to  100  females- 

1875 2,108  males  2,209  females or    95.4  males  to  100  females. 

1876 I,9fi9raales 2,147  females or    91.7  males  to  100  females. 

1877 2,132male8 2,318  females or   92.0  males  to  100  females. 

1878 2,161  males 2,280  females or    94.8  males  to  100  females. 

1879 2,183  males 2,289  females or   95.4  males  to  100  females. 

1880 2,366  males 2,463  females or   96  0  males  to  100  females. 

[28  years 44,441  males 45  969  females or    S6.7  males  to  100  females. 
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Table  XXXVIII. 


f  10  years,  1853-1862 18,377  males 17,260  females or  106.4  males  to  100  females. 

18H3 1,892  males 1,788  females or  lOS.amales  to  100  females. 

18C4 l,949males 1,942  females  or  100.3  mules  to  100  females. 

18(i5 2,096  males 1,857  females or  112.9  males  to  100  females. 

1860 2,546  males 2,356  females  or  108.1  males  to  100  females. 

1867 2,655  males 2,464  females or  107.7  males  to  100  females. 

1868 2,745  males  2,627  females or  104.5  males  to  100  females. 

1869 2,085  males 2,560  females or  104.9  males  to  100  females. 

1870 2,679  males 2,536  females or  105.6  males  to  100  females. 

1871 2,878  males  2,800  females or  102.8  males  to  100  females. 

1872 3,085  males 3,0.58  females or  100.9  males  to  lOO.fcmales. 

1873 3,135males 2,887  females or  108.6  males  to  100  females. 

1874 3,311  males 3,155  females or  104.9  males  to  100  females. 

1875 3,362  males .  3,146  females or  106.9  males  to  100  females. 

1876  3,291  males 3,038  females or  108.3  males  to  100  females. 

1877 ...  3,103  males 3,072  females or  103.0  males  to  100  females. 

1878 3,402males 3,312  females or  102.7  mules  to  100  females. 

1879 3,259  males 3,091  females or  105.4  males  to  100  females. 

1880  ...  3,241  males 3,054  females or  106.1  males  to  100  females. 


a 
^  -I 

X 


1 28  years 69,751  males 66,003  females or  105.T  males  to  100  females. 

All  inspection  of  Ttible  XXXVII.  will  show  that  during  a  period 
of  ten  years  previous  to  1863,  the  number  of  female  decedents  ex- 
ceeded the  male  decedents  by  about  an  average  of  three  per  cent,  each 
year,  and  that  daring  the  eighteen  following  years  the  rule  then  appar- 
ently established  has  held  good,  the  expeptions  being  simply  conhr- 
nuitory,  the  average  only  being  slightly  less. 

But  at  the  same  time  that  the  records  of  death  have  shown  an 
excess  of  mortality  in  the  female  sex,  the  records  of  birth  have  shown 
an  excess  of  births  of  the  male  sex. 

This  would  naturally  lead  to  the  supposition  that  the  number  of 
the  male  sex  must  be  increasing  and  vice  versa. 

By  reference  to  Table  VII, ,  on  page  14,  it  will  be  seen  that  by  the 
census  of  1880  the  population  of  the  State  by  the  sexes  was  as  follows: 

Males 13.3,030       Females 143,501 

This  will  show  an  excess  of  10,471  females  in  the  general  i)oi)ula- 
tion. 

It  is  obvious  that  there  is  either  a  larger  proportional  immigration 
of  females,  or  a  larger  proportional  emigration  of  native  males  from 
the  State,  to  account  for  the  difference.  Probably  the  fact,  is  the 
result  of  both  circumstances. 

The  excess  of  female  population  would  account  for  the  excess  of 
mortality  in  numbers  of  the  female  sex. 

SEASON   AND   MORTALITY. 

The  whole  number  of  decedents,  and  the  sex  of  the  same,  in  each 
month  of  the  year  1880,  and  in  each  division  of  the  State,  mav  be 
found  in  Table  VI.,  on  the  ninth  page. 
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The  influence  of  season  upon  mortality  may  be  further  illustrated 
by  tlio  following  Table,  which  shows  the  number  and  percentage  of 
deaths  in  each  quarter  of  each  of  the  last  five  years,  and  in  the  aggre- 
gate for  the  tw'enty-five  years  from  1853  to  1877  inclusive: 


Table   XXXIX. 


1880. 

1879.        1        1878. 

1877. 

Number. 
Per  cent. 

1853-1677. 

SEASON. 

3 

Per  cent. 

s 

p 

Per  cent. 

S 

Number. 

a 

O 

1 

1 

January-March — 

April-June 

July-Sopteniber.. . 
October -December 

1,216 
1,149 
1,306 
1,158 

25.18'   1,185'   26.49 

1 
23.80       939    20.99 

27.04    1,174    26.26 

23.98    1,174;  26.26 

1,158 

968 

1,175 

1,140 

25  87|      9.36 
21.81        958 
26.46     1.317 
25.86    1,239 

21.03       948    23.03  17,646 
21.53       942    22.89  16,513 

29.60    1,249    30.34  23,464 

1            1            ; 

27.841      977'   23  7422,006 

1             i             1 

22.16 

20  74 
29.46 
27.64 

Total 

4,829  100.00    4,472  100.00    4,441 

100.00    4,450 

1 

100.00    4,116  100.00  79,629  100.00 

1            1            1            1 

The  percentages  of  the  different  quarters  of  the  year  1880,  vary 
considerably  from  the  corresponding  quarters  of  1879.  The  mor- 
tality of  the  first  quarter  of  1879  was  the  largest  in  the  year,  contrary 
to  the  rule  established  by  twenty-eight  years  of  registration.  The 
first  quarter  has  in  nearly  every  year,  been  the  third  in  the  percentage 
of  mortality,  but  in  1880  it  holds  the  second  place.  The  percentage 
of  the  first  two  quarters  in  1880  is  considerably  more  than  the  yearly 
average  of  a  period  of  twenty-five  years,  and  that  of  the  last  two 
quarters  considerably  less  than  the  yearly  average  of  the  same  period. 

The  question  of  the  influences  of  city  life  upon  the  status  of  mor- 
tality is  often  presented,  and  it  has  been  the  custom  in  former  Reports 
to  contrast  the  city  of  Providence^  which  comprises  about  three-eighths 
of  the  entire  population  of  the  State,  Avith  the  rest  of  the  State,  in 
regard  to  the  influence  of  season  upon  mortality. 

The  following  Table  will  present  a  comparison  between  the  city  and 
the  rest  of  the  State,  in  relation  to  the  mortality  of  each  section  by 
seasons.  It  will  show  the  number  and  percentage  of  deaths  in  each 
quarter  of  the  year  1880  in  the  city,  and  in  the  rest  of  the  State  sep- 
arately; and  also  the  })ercentage  of  deaths  in  each  quarter  of  the  year 
in  the  city  of  Providence,  for  twenty-five  years,  from  1855  to  1879 
inclnsive;  and  in  the  whole  State,  including  the  city,  for  twenty-seven 
years,  from  1853  to  1879  inclusive: 
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1880. 

1855-187a. 

1853-1879. 

Providence. 

Rest  of  State. 

Providence. 

WJioIe  State. 

SEASON. 

c 

8 

3 

Per  cent. 

s 

3 

Per  cent. 

Number. 

Per  cent. 

Number. 

Per  cent. 

January-March 

560 
533 
525 
462 

26.92 
25.63 
25.24 
22.21 

656 
616 
781 
696 

23.86 
22.04 
28.41 
25.69 

8,033 
7,348 
9,846 
8,263 

23.99 
21.94 
29.40 
24.67 

20,120 
18,630 

24.55 
21.59 

25,945       30.17 

21,804       23.69 

Total 

2,080 

100.00 

2,749 

100.00 

33,490 

100.00 

85,999 

100.00 

ContraiT  to  the  rule  estublislied  by  twenty-five  years  registration  in 
the  city  of  Providence,  the  percentage  of  the  first  quarter  of  the 
year  1880  was  the  hirgest  in  the  year.  The  third  ([uarter,  which  is 
usually  the  largest  in  percentage  of  mortality,  as  before  ()l)served,  was 
smaller  than  either  the  first  or  second.  The  great  prevalence  and 
severe  form  of  an  epidemic  of  scarlatina  during  the  early  months  of 
the  year,  doubtless  contributed  largely  to  that  result. 

In  the  rest  of  the  State,  the  prevailing  order  of  a  long  period  of 
years  was  sustained. 

The  difference  in  percentage  of  mortality  between  the  city  aud  the 
rest  of  the  State,  in  each  of  the  different  ([uarters  of  the  year  1880, 
as  will  be  noticed,  are  quite  considerable,  varying  more  than  three  per 
cent,  in  tiic  first,  third  and  fourth  quarters. 

OHDER    OF    MONTHS. 

Below  may  be  found  a  general  view  of  the  order  of  the  months,  in 
which  occurred  from  the  largest  to  the  smallest  number  of  deaths,  in 
the  whole  State,  in  each  of  the  last  five  years: 
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1880. 

1.  July 488 

2.  August 430 

3.  March 426 

4.  January..  ..  422 

5.  October 416 

6.  April 400 

7.  May 392 

8.  Septoinber..  388 

9.  December  . .  377 

10.  February.  . .  368 

11.  November.  .  365 

12.  June 357 

4,829 


1879. 

January 468 

August 452 

December 395 

October 391 

November....  388 

July 383 

March 382 

April 342 

September....  3.39 

February 335 

May 318 

Juue 279 

4,472 


1878. 

December.. ..  421 

August 420 

July 410 

January 400 

March 396 

November 377 

February 362 

April 350 

September. . . .  845 

October 342 

June 310 

May 308 

4.441 


1877. 
September.  ..  454 

August 450 

October 430 

July 413 

December 411 

November....  398 

March 347 

May 343 

January 323 

April 310 

June. 305 

February 266 

4,450 


1876. 

August 469 

July 444 

December 348 

March 341 

September..  .  336 

October 334 

May 332 

April 329 

February...  .  312 

January 295 

November 295 

June 281 

4,116 


It  will  gratify  tlie  curiosity  of  tliose  having  a  fondness  for  studying 
the  fluctuations  of  the  death  rate  in  the  different  months  of  the  year, 
to  observe  their  occurrence  as  shown  in  Table  XLI.  August,  which 
for  a  long  period  was  the  first  in  the  order  of  largest  mortality,  has 
fallen  to  the  second  place  in  the  list  during  the  last  four  years.  June 
is  the  only  month  in  the  year  which  has  sustained  its  place  on  the  list 
without  laro-e  chang-e. 


PARENTAGE    OF   DECEDENTS. 

The  whole  number  of  decedents  reported  in  Ehode  Island  in  1880 
was  4,829,  of  which  2,517  were  of  American  parentage,  and  2,312 
were  of  foreign  parentage.  The  parentage  was  reckoned  according  to 
the  reported  nativity  of  the  fathers. 

The  parentage  of  the  decedents  in  the  two  classes  of  American  and 
foreign,  as  reported  from  the  different  towns  in  the  State,  may  be 
found  in  the  general  abstract  for  1880,  on  the  second  and  third  pages. 

There  were  no  decedents  of  foreign  parentage,  in  1880,  reported 
from  the  following  seven  towns,  viz. :  West  Greenwich,  Jamestown, 
Little  Compton,  Middletown,  New  Shoreham,  Foster  and  Charles- 
town. 

The  decedents  of  foreign  parentage  in  the  following  six  towns,  imm- 
bered  four  or  less,  viz. :  Barrington,  Coventry,  Portsmouth,  Exeter, 
Hopkiuton  and  Richmond. 

The  towns  in  which  the  number  of  decedents  of  foreign  parentage 
exceeded  those  of  American  parentage,  were  as  follows,  viz.:  Burrill- 
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ville,  Cranston,  Cumberland,  Lincoln,  North  Providence,  North 
Smithfield,  Pawtucket,  Woonsocket  and  Providence. 

In  Cumberland  there  were  nearly  twice  as  many  decedents  of  for- 
eign jiarentage  reiDorted  as  there  were  of  American;  in  AVoonsocket 
nearly  three  times  as  many;  and  in  Lincoln  more  than  three  times  as 
many. 

The  following  Table  gives  the  number  and  percentage  of  decedents 
of  American  and  of  foreign  parentage,  in  each  of  the  last  five  years; 
and  in  the  aggregate  for  twenty-two  years,  or  from  1858  to  1879  in- 
clusive: 

Table   XLIL 


1880. 

1879. 

1878. 

1877. 

1876. 

1858-1879. 

PARENTAGE. 

B 

a 

g 

% 

u 

1 

a 
8 

a 

0) 

o 

o 
S 

Number. 
Per  cent. 

1 

3 

f5 

a 
S 

American 

Foreign 

2,517 
2,312 

52.13 
47.87 

2,294 
2,178 

51.29 
48.71 

2,281 
2,160 

51.36 
48.64 

2,279 
2,171 

51.21 

48.79 

2,150    52.24  52,332 
1,966    47.76  40,702 

56  25 
43.75 

Total 

4,829 

100  00 

4,472 

100.00 

j 

4,441  100.00 

1 

4,450 

100.00 

!        1        ' 

4,116  100.00  93,034  lOn.OO 

1 

It  will  be  seen  by  Table  XLIL,  that  the  decedents  of  American 
parentage  have  been  steadily  losing  in  the  proportion  to  the  whole 
number,  from  year  to  year,  until  in  1880  tliere  was  a  slight  gain,  not 
reaching  one  per  cent. 

On  the  other  hand,  the  decedents  of  foreign  parentage  have  been 
steadily  increasing  in  percentage  as  well  as  numbers,  except  as  just 
stated. 

Previous  to  1874,  the  percentage  of  decedents  of  foreign  parentage 
had  averaged,  during  a  period  of  seventeen  years,  less  than  41.00  per 
cent.  An  examination  of  the  above  Table  will  show  that  the  average 
proportion  of  the  same  parentage  during  the  last  four  years,  is  48.5 
per  cent.  The  proportional  average  of  decedents  of  American  paren- 
tage, during  the  same  four  years,  is  51.5  per  cent.,  while  the  average 
of  decedents  of  the  same  parentage,  during  a  period  of  seventeen 
years  previous  to  1874,  was  58.28  per  cent. 

It  should  be  borne  in  mind  that  the  term  "foreign  parentage,"  as 
made  use  of  above,  does  not  mean  that  the  decedents  were  all  foreign 
born,  but  includes  the  foreign  born,  and  all  those  whose  fathers  were 
of  foreign  birtli,  though  of  tliemselves  American  born. 

It  will  thus  be  seen  that  as  tlie  population  by  foreign  parentage  in- 
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creases,  the  death  rate  must  also  increase.  But  the  loercentage  of 
mortality,  under  the  term  ''foreign  parentage,"  must,  in  a  few  years, 
decline,  because  the  children  born  in  the  United  States  of  foreign 
parents  are  rapidly  reaching  the  adult  age,  and  as  they  become  parents, 
their  children  will  be  classed  as  of  American  jiarentage. 

AGE    OF    DECEDENTS. 

There  may  be  found  on  pages  two  and  three,  in  Table  I.,  the 
aggregate  and  average  age  of  all  the  decedents  of  each  sex,  in  each 
town  and  county  in  the  State. 

There  may  also  be  found  in  Table  VII.,  pages  ten  to  fifteen  inclu- 
sive, the  number  of  each  sex  in  each  division  of  ages  or  periods  of 
life,  as  reported  from  each  town  and  county  during  1880. 

It  will  be  seen  by  Table  I.  that  the  average  age  of  all  the  male 
decedents  in  the  State,  in  1880,  was  29.62  years;  and  the  average  age 
of  all  the  female  decedents  during  the  same  year  was  32.06  years. 
The  average  age  of  both  sexes  was  less  than  in  1879,  and  larger  than 
in  1878,  as  will  be  seen  in  the  following  summary  of  the  three  years: 

1880.  1879.  1878. 

Average.  Average.  Average.  • 

Males 29.62  years 31.29  years 2».0a  years. 

Females 32.06  years 33  24  years 31.11  years. 

Age  of  all .30.86  years 32.29  years 30.00  years. 

The  highest  average  age  of  male  decedents  in  any  town  in  the 
State,  in  1880,  Avas  82  years,  in  New  Shoreham;  the  highest  average 
age  of  female  decedents  was  58.62  years,  in  Middletown 

The  lowest  average  age  of  male  decedents  during  the  same  time  was 
16.38  years,  in  Lincoln,  and  the  lowest  average  age  of  female  dece- 
dents was  18. 64  years,  in  Woonsocket. 

The  fallacy  of  dependence  on  the  average  age  of  decedents  reported 
from  any  town  of  small  population  in  single  years,  has  been  adverted 
to  in  previous  Reports,  and  will  be  readily  apparent  to  any  one  upon 
a  moment's  attention. 

When,  however,  the  results  of  a  series  of  years  are  aggregated  and 
averages  made,  a  basis  is  obtained  for  approximate  conclusions  as  to 
the  relative  longevity  of  the  inhabitants  of  any  town  furnishing  such 
statistics. 

The  aggregate  and  average  age  of  all  the  decedents  in  each  town 
and  county  in  the  State,  for  a  period  of  ten  years,  will  be  seen  in 
Table  XV. 

The  larger  the  })opulation  of  any  town,  the  nearer  the  approxima- 
tion of  the  average  age  of  all  its  decedents  in  each  and  every  year,  to 
the  average  age  of  all  the  decedents  in  the  State. 
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The  following  summary  will  show  the  average  age  of  the  decedents 
in  the  city  of  Providence,  during  1878,  1879  and  1880: 

1880.  1879.  1878. 

Average.  Average.  Average. 

Males 28.72 28.09 24.22 

Females 30.45 29.54 27.88 

Age  of  all 29.67 28.82 26.09 

The  following  Table  shows  the  average  age  of  the  decedents  in  each 
of  the  larger  divisions  of  the  State,  in  each  of  the  last  five  years,  and 
also  in  the  aggregate  of  each  of  four  periods  of  five  years  each,  com- 
prising the  twenty  years  from  1858  to  1877  inclusive: 

Table    XLIIL 


Divisions  op  the 

State. 

1880. 

1879. 

1878. 

1877. 

1876. 

1873-1877. 
5  years. 

1868-1872. 
5  years. 

1863-1867. 
5  years. 

1858-1862. 
5  years- 

Bristol  County 

Kent  County 

36.43 
36.54 
42.38 
27.40 
29.67 
37.82 

40.87 
35.15 
37.62 
32.45 
28.82 
43.44 

29.08 
33.68 
39.06 
30.98 
26.09 
42.34 

32.19 
35.78 
43.96 
28.16 
27.74 
43.68 

39.53 
39.39 
39.17 
31.69 
28.41 
43.09 

33.61 
36.20 
40.68 
28.46 
27.19 
41.14 

35.12 
34.77 
40.04 
25.26 
25.45 
39.67 

34.78 
35.81 
33.54 
29.16 
28.50 
30.87 

35.56 
32  15 

Newport  County 

Providence-Co. .Towns. 

Providence  City 

Washington  County... 

35  01 
28.44 
25.78 
34.21 

Whole  State 

30.86 

32.29 

30.09 

30.45 

32.37 

30  28 

31  66 

30.75 

29.42 

By  the  above  it  appears  Bristol  county  has  lost  the  higli  average 
age  it  showed  in  1879,  and  stejDS  back  nearer  the  average  of  a  series 
of  years.  Newport  county  shows  a  higher  average,  and  also  Provi- 
dence city.  Washington  county  has  almost  invariably  shown  the 
higliest  average  of  any  section  of  the  State,  but  is  now  surpassed  by 
Newport  county. 

The  average  age  of  all  tlie  decedents  in  the  State,  in  1880,  is  some- 
what less  than  in  1879.  it  is,  however,  more  nearly  the  general 
average  of  a  considerable  number  of  years. 


PERCENTAGES   OF    DECEDENTS    AT    DIFFERENT   AGES. 

In  Table  VII.,  on  pages  10  to  15  inclusive,  will  be  found  the  num- 
ber of  deaths  in  1880,  in  each  town  and  each  county,  of  each  sex,  and 
in  each  period  of  life,  with  tlie  percentage  of  the  whole  number  of 
deaths  in  eacli  division  to  the  population  of  tiie  same. 

u 
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Tlie  following  Ta))le  shows  the  percentages  of  decedents  in  each 
division  of  ages  to  whole  number  of  deaths,  in  each  of  the  last  nine 
years,  and  in  the  aggi'cgate  for  two  periods;  one  of  ten  years  and  seven 
months,  from  June  1st,  1852,  to  December  31st,  1862,  inclusive;  the 
other  of  ten  years,  from  1863  to  1872  inclusive: 

Table  XLIV. 


Periods  of  Life. 

1880. 

1879. 

1878.    1877.     1876. 

1875. 

1874. 

1873. 

1872. 

lOy'rs.' 

1863  to 

1872. 

'10  y'rs, 

7  in'hs. 

ll8.')2to 

1862. 

Under  1  year 

1  and  under  3 

2  and  under  5 

18.4 
7.0 
9.2 

16.1 
6.8 
10.1 

16.6 
8.1 
10.3 

17.4 
8.1 
9.5 

19.5 

7.4 

.  7.0 

20.8 
6.8 
7.0 

19.9 
7.8 
9.4 

19.3 
9.2 
8.1 

22.8 
8.0 
5.5 

180 
7.8 
7.9 

17.6 
98 
9.6 

Total  under  5 

5  and  nnder  10 

10  and  under  20 

20  and  under  30 

30  and  under  40 

40  and  nnder  50  . .    . . 

50  and  under  60 

60  and  under  70 

70  and  under  80 

80  and  under  90 

Over  90  and  not  stated 

34.6 

6.2 
4.8 
8.6 
7.6 
6.6 
6.7 
8.5 
9.4 
5.7 
1.3 

33.0 

6.3 

4.8 
8.8 
7.4 
6.5 
7.1 
10.0 
9.0 
5.5 
1.6 

35.0 

6.2 
6.1 

8.8 
7.6 
6.4 
7.6 
7.9 
8.8 
4.8 
0.8 

35.0 

6.2 
5.4 
8.9 

7.5 
6.6 
7.2 
8.8 
9.5 
4.0 
0.9 

33.9 

4.2 
5.2 
9.1 

7.7 
6.9 
7.5 
9.3 
».8 
5.2 
1.2 

34.6 

4.0 
5.5 
9.6 
7.9 

7.7 
7.4 
8.6 
8.4 
5.0 
1.3 

37.1 

5.7 
6.0 
8.7 
6.9 
6.8 
7.0 
7.8 
8.1 
4.7 
1.2 

.36.6 

5.3 
6.9 
9.1 
7.8 
6.5 
6.4 
7.6 
8.3 
4.5 
1.0 

.36.3 

2.7 
6.5 
9.9 
8.5' 
7.3 

6.7 

1 
8.2 

1 
7.7| 

5.4 

0.8 

1 
33.7 

4.6 
6.2 
9.7 
8.1 
7.2 
7.3 
8.3 
8.4 
5.4 
1.1 

1 

37.0 

5.0 
5.8 
9.5 
8.7 
7.5 
6.7 
6.9 
7.3 
4.6 
1.0 

Total 

100.0     100.0 

100.0     100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

An  inspection  of  the  foregoing  Table  will  show,  that  the  percentage 
to  whole  mortality  during  the  year  188(1,  was  larger  in  the  period  of 
life  under  one  year  than  during  any  one  of  the  three  previous  years. 
The  total  percentage  under  five  years  was  also  larger  than  during  1879, 
but  was  at  the  same  time  less  than  the  annual  average  of  twenty-eight 
years.  It  has  been  noticed  during  the  last  four  years,  that  diarrhceal 
diseases  among  children,  and  esjjecially  cliolera  infantum,  have  been 
less  prevalent  than  in  former  years. 

It  may  be  of  interest  to  see  what  changes  have  occurred  in  the  per- 
centages of  mortality  from  cliolera  infantum,  from  year  to  year,  since 
and  including  1875. 
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percentages  of  mortality  from  cholera  infantum. 

1  1875.  1876.  1877.  1878.  1879.  1880. 

Rhode  Isliind,  V 

\  7.74 0.41 6.08 3.97 .3  81 5.43 

It  will  be  seen  by  the  ubovc  comparisons,  that  cholera  infantum  has 
prevailed  only  to  greatly  lessened  extent  during  the  last  three  years, 
although  there  was  an  increase  during  1880. 

Doubtless  this  factor  alone  has  a  large  share  in  the  lessened  per- 
centage of  mortality  in  young  chtldren,  during  1878  and  1879. 

To  show  some  of  the  strong  contrasts  of  death  rates,  in  the  dif- 
ferent divisions  of  age,  in  different  sections  of  the  State,  the  follow- 
ing summary  is  presented.  It  will  be  understood  that  the  percentages 
are  the  proportion  of  deaths  in  each  division  of  age,  to  the  total 
deaths  in  each  town  or  city  taken. 

Under  1  year.        Under  5  j'ears.  5  to  20.  20  to  50.     50  and  over. 

1880.  Per  cent.  Per  cent.  Per  cent.  Per  cent.         Per  cent. 

Whole  State 18.4 34.6 11.0 22.8 31.6 

Providence  City 18.3    35.2 11.0 25.5 28.3 

Woonsocket 27.0 53.5 9.7 18.2 18.6 

Lincohi 25.0 52.1  13.3 16.5 18.1 

Foster 00.0 10.0 00.0 24.0 66.0 

Jamestown 00.0 00.0 00.0 50.0 50.0 

Little  Compton 00.0 00  0 6.6 20.0 73.4 

The  great  difference  in  the  percentages  of  decedents  under  one  year 
of  age  in  different  towns,  is  strikingly  shown  in  the  above  summary. 

The  large  proportion  of  more  than  one  quarter  of  all  the  deaths  in 
Woonsocket,  occurring  in  children  under  one  year  of  age,  is  not  un- 
precedented in  that  town,  it  having  occurred  for  three  years  in  suc- 
cession. It  will  be  seen  that  Lincoln  has  also  a  death  i)ro]iortion  of 
one  quarter  under  one  year,  which  is  less  than  during  some  ]irevious 
years,  while  Providence  city  has  only  a  proportion  of  18.3  per  cent., 
and  some  towns  with  not  a  single  death  of  persons  under  one  year. 
The  occurrence  of  more  than  half  of  all  the  deaths,  in  the  period  of 
life  under  five  years  of  age,  in  Woonsocket  and  Lincoln,  would  seem 
to  be  evidence  that  there  was  not  only  a  very  large  percentage  of  the 
population  of  that  age,  but  that  there  was  a  great  lack  of  vital  force, 
or  inherited  or  acquired  physical  defect  in  that  class,  either  from 
in-enatal  influences  in  parentage,  or  improper  management  in  infancy 
and  early  childhood,  the  result  of  ignorance  and  indifference  on  the 
part  of  parents  and  guardians.  The  city  of  Providence  shows  a  jiro- 
portion  of  35.4  per  cent,  of  decedents  under  five  years  of  age,  the 
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town  of  Foster  10.0  per  cent.,  tlie  towns  of  Jamestown  and  Little 
Compton  no  deaths  nnder  five.  It  will  be  understood  that  the  birth 
rate  is  small  in  those  towns,  and  the  proportion  of  children  small. 

COLORED    DECEDENTS.  * 

The  statistics  of  the  colored  jiopnlation  of  Ehode  Island  are  always 
included  in  the  general  statistics  of  the  State.  But  on  account  of 
several  questions  of  considerable  importance,  the  statistics  of  births, 
marriages  and  deaths  have  been  separately  considered.  This  has 
seemed  to  be  of  more  consequence  in  Ehode  Island,  because  the  num- 
ber of  this  class  of  the  people  is  larger,  jiroportionally,  than  in  most 
northern  States. 

The  number  of  deaths  reported  in  1880  among  the  colored  popula- 
tion was  153.  The  number  is  15  less  than  in  1879,  and  3  less  than  in 
1878.     They  occurred  in  the  different  towns  as  follows: 

Providence  City % 

Newport  City 28 

East  Greenwich 8 

Bristol 6 

Warwick 5 

Cranston 4 

Warren,  i 

>  2  each 4 

East  Providence.  ) 

Johnston  and  ) 

V  1  each 2 

Pawtucket,    ) 

Total 153 

Sex. — Of  the  153  colored  decedents,  70  were  males  and  83  females. 
Season. — These  153  deaths  were  in  the  different  months,  as  follows: 


Months.  Deaths.     I    Months. 

January 9        April.  . . . 

February 12    i    May 


Deaths. 


March 12 


Ist  Quarter 33 


June. 


.22 
.14 


2d  Quarter 45 


Months. 

July 14 

August 18 

September 7 

3d  Quarter 39 


Deaths.         Months 
October . 


Deaths. 


November 17 

December 11 

4th  Quarter 36 


First  sis  months,  78;    second  six  months,  75.    Total,  153. 


Age. — The  average  age  of  the  colored  decedents  in  Rhode  Island, 
in  1880,  was  as  follows: 
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Providence  City.  Rest  of  State.  Wliole  State. 

Colored  males 26.5  years 27.4  years 26.9  years. 

Colored  females 34.0  years 42.8  years 37.8  j'ears. 

SUMMARY    OF    COLORED    POPULATION"  :    INCLUDING    ALL   NATIVITIES. 

The  number  of  births,  niarriao'os  and  deaths  among  the  colored 
population  of  Rhode  Island,  in  the  several  divisions  of  the  State,  in 
1880,  is  given  in  the  followiug  Table,  compared  with  tlie  colored  i)op- 
ulation  in  each  division,  as  found  by  the  United  States  Census  of  1880. 

Table    XLV. 


COUNTIES. 


Bristol  County 

Kent  County 

Newport  County 

Providence  County,  Towns. . 

♦Providence  City 

Washington  County 


Whole  State 6,592 


Births,  1880. 

Marriages, 
1880. 

Deaths,  1880. 

o 

s 

d 

1      c 

°  a 

<5S8 

OH 

•2g.S 

_o.2 

d-S 

sjja 

-s-s 

=  ■3 

•3 

J3 

Is 

•5          o  .,  >- 

1 

§^ 

3 

SXtU 

S 

3 

^§1 

S 

a 

t:l 

O 

^ 

&<® 

tzi 

O 

r< 

o 

209 

4 

52.2 

1 

2            52.2 

8 

26.1 

330 

11 

30.0 

4 

41.2 

13 

25.4 

1,129 

20 

56.4 

8 

70.0 

28 

40.3 

496 

9 

55.1 

2 

124.0 

8 

62.0 

3,646 

87 

41.9 

57 

32.0 

96 

38.0 

782 

9 

87.0 

3 

130.0 

0 

00.0 

6,592 

140 

47.1 

76 

43.3 

153 

44.0 

In  1878  the  pro})ortions  of  the  above  events  in  the  wiiolc  State, 
among  the  colored  population,  were  as  follows:  One  birth  in  every 
3G.4;  one  person  married  in  every  39.2;   and  one  death  in  every  40.2. 

In  1879  the  })roportions  were:  One  birth  in  every  39.6;  one  person 
married  in  every  51.4;  one  death  in  every  37.3. 

In  1880,  as  will  be  seen  in  the  above  Table,  the  proportions  were: 
One  birth  in  every  47.1;  one  person  married  in  every  43.3;  and  one 
death  in  every  44.0  persons  of  color. 

During  the  last  three  years,  the  proportion  of  colored  births  to 
colored  population  has  gradually  grown  less;  the  proportion  of  colored 
persons  married  has  also  grown  less;  and  the  proportion  of  deaths  to 
population,  which  was  2.5  per  cent.,  or  25  in  each  thousand,  in  1878, 

•  Including  64  not  of  African  descent. 
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advanced  to  2.7  per  cent.,  or  37  in  each  thousand  in  1879;  and  receded 
to  2.3  per  cent.,  or  23  in  each  thousand  in  1880,  based  upon  the 
Census  of  that  3'ear. 

The  difference  in  tlic  vital  statistics  between  the  wliite  and  the  col- 
ored 2)oi)ulation,  in  1880,  may  be  presented  as  follows: 

White One  child  born  in  every  43.8;  one  person  married  in  every  50.2;  one  death  in  every  57.7. 

Colored One  child  born  in  every  47.1;  one  person  married  in  every  43.3;  one  death  in  every  44.0. 

Whole  No.  ) 

white  and  vOne  child  born  in  every  43.9;  one  person  married  in  every  49.9;  one  death  in  every  57.3. 
colored,    j 


Allowance  should  be  made  for  the  difference  in  the  number  of 
colored  pei'sons  in  the  State,  uj^on  which  the  foregoing  calculations 
are  based;  those  of  1878  and  1879  are  upon  the  Census  of  1875,  and 
those  of  1880  upon  the  Census  of  1880,  which  makes  the  colored 
population  larger  by  321  persons. 

In  1880,  the  proportions  of  births,  and  of  persons  married  in  this 
class,  to  its  population,  were  smaller  than  in  the  white  population, 
while  the  proj^ortion  of  deaths  to  its  population  was  considerably 
larger  than  among  the  whites. 

The  following  summary  shows  the  number  of  births,  marriages  and 
deaths  among  the  colored  population  of  Ehode  Island,  in  each  of  the 
last  twenty  years,  from  1861  to  1880  inclusive: 

COLORED   POPULATION. 

1861 97  births 30  marriages 109  deaths. 

1862 96  births  23  marriages 90  deaths. 

1863 73  births 68  marriages 104  deaths. 

1864 69  births 35  marriages 121  deaths. 

1865 87  births 51  marriages 129  deaths. 

1866 124  births 65  marriages 123  deaths. 

1867 144  births 61  marriages 105  deaths. 

1868 147  births  84  marriages  Ill  deaths. 

1869 136  births 70  marriages 133  deaths. 

1870 158births 70  marriages 128  deaths. 

1871 146  births 64  marriages  116  deaths. 

1872 171  births 76  marriages 184  deaths. 

1873 163  births 69  marriages 160  deaths. 

1874 170  births 80  marriages 151  deaths. 

1875 156  births 76  marriages 169  deaths. 

1876 170  births 59  marriages 156  deaths. 

1877  168  births  64  marriages 160  deaths. 

1878 172  births 80  marriages 156  deaths. 

1879 159  births 61  marriages 168  deaths. 

1880 140  births 76  marriages 153  deaths. 

Total 2,746  births 2,262  marriages 2,726  deaths. 
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The  nuniljer  of  coloreil  birtli.s  in  1880  were  less  thiiii  in  an\'  year 
since  18G6,  and  seem  to  be  gradnall}^  growing  less  in  luunlier,  Avhile 
the  colored  i)opnlation  has  increased  slightly  by  immigration,  and 
consequently  the  percentage  lias  grown  considerably  smaller.  The 
number  and  percentage  of  deaths  were  smaller  than  usual.  During 
a  period  of  twenty  years  the  number  of  births  have  exceeded  the 
number  of  deaths  by  twenty  only. 


CAUSES    OF    DEATH,    1880. 


The  statistics  of  the  causes  of  death  in  Rhode  Island,  in  1880,  will 
be  found  in  Tables  VIII.,  IX.,  X.  and  XII.  The  whole  number  of 
deaths,  as  previously  stated,  was  4,829.  The  number  of  which  the 
cause  of  death  was  reported  was  4,596,  and  the  number  of  which  the 
cause  was  not  stated  was  233.  The  number  from  unknown  causes 
Avas  21  less  than  in  1879. 

The  following  Table  shows  the  number  of  deaths  in  1880,  in  each 
larger  division  of  the  State,  and  the  number  and  proportion  in  each 
division,  of  which  the  cause  was  unknown: 

Table  XLVI. 


a 

4> 

1880. 

5- 

Newport 
County, 
Towns. 

c 

-Si 

■Sis' 
c  c 

m 
o 

Number  of  deaths 

219 

306 

107 

243 

1,588 

2,080 

286 

4,829 

Cause  not  stated 

10 

13 

2 

24 

151 

17 

16 

233 

One  in 

21.9 

23.5 

53.5 

10.1 

10.5 

122.3 

17.8 

20.7 

A  decided  improvement  in  the  completeness  of  the  returns  of  deaths 
in  the  different  divisions  of  the  State  during  1880,  is  shown  by  the 
lessened  number  of  deaths  reported  with  the  cause  of  death  unknown. 
This  imiirovement  is  seen  in  nearly  all  the  divisions  and  in  the  whole 
State,  but  it  is  far  from  being  satisfactory.  In  the  Eeport  for  1879  it 
was  remarked  ''That  the  returns  of  the  causes  of  deaths  are  mani- 
festly more  uimecessarily  incomplete  than  any  other  of  the  vital 
statistics  of  the  State.  That  the  cause  of  death  in  one  out  of  every 
17  or  18  of  the  decedents  in  the  State  should  be  returned  as  unknown, 
is  positive  evidence  that  there  is  a  defect  in  the  Registration  law,  as 
well  as  proof  that  there  is  neglect  of  duty  on  the  part  of  those  who 
should  observe  the  law  as  it  stands.  The  remedy  is  in  the  enactment 
of  a  law  for  the  State  such  as  is  provided  by  municipal  ordinance  in 
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the  city  of  Providence,  that  is,  the  requirement  of  burial  permits, 
and  the  pre-requirement  of  return  of  death,  and  cause  of  death  when 
known."  It  will  be  futile  to  expect  any  very  complete  returns  of  all 
the  circumstances  connected  with  each  death,  until  such  a  law  is 
enacted  and  enforced. 

Table  XLVII. 

Shoiving  tlie  propurtion  of  deaths  rejmrted,  with  "cause  unhnoivn," 

in  each  Division  of  the  State,  and  in  the  whole  State,  in  each 

of  the  last  eighteen  years,  from  1863  to  1880  inchisive. 


YEARS. 

o6 
«5 

MO 

1^ 

Providence 
County 
Towns. 

Providence 
City. 

Washington 
County. 

V 

o 

S3 

1863,  One  in 

16.5 

11.2 

25.5 

6.9 

46.7 

24.7 

14.7 

1864,  One  in                                    .... 

57.0 
64.3 

12.6 
27.4 

11.6 
134 

8.5 
8.2 

.  45.7 
55.0 

47.6 
32.9 

16.1 

1865,  One  in 

16.4 

1866,  One  in 

163.0 

11.4 

32.4 

9.5 

45.0 

23.3 

17.3 

1867,  One  in 

13.6 

34.5 

7.4 

64.0 

14.8 

14.8 

1868,  One  in 

33.2 
41.2 

50 
5.8 

20,3 
52.8 

5.2 
5.3 

46.2 
&3.6 

10.1 
16.1 

10.1 

1869,  One  in 

11.3 

1870,  One  in 

19.3 

81.2 

23.6 

7.9 

11.8 
84 

90.2 
83.6 

26.9 
9.8 

23.6 

1871,  One  in 

151.0 

13.0 

1872,  One  in 

13.3 

5.8 

10.0 

6.8 

72.8 

9.8 

11.3 

1873,  One  in 

16.0 

25.4 

9.8 

102.5 

27.5 

203 

1874,  One  in 

54.0 

15.2 

14.0 

17.2 

73.7 

212 

27.8 

1875,  One  in 

55.0 

7.4 

15.6 

13.7 

91.2 

11.9 

20.9 

1876,  One  in 

11.5 

7.9 

18  5 

9.9 

124.3 

22.8 

19.3 

1877,  One  in 

17.7 
7.4 

9.7 
9.0 

11.9 
13.7 

323.0 
124.2 

16.0 
21.7 

23.2 

1878,  One  in 

32.1 

21.1 

1879,  One  in 

166 

9.2 

12.4 

9.5 

225.1 

8.6 

17.6 

1880,  One  in. 

21.9 

23.5 

13.5 

10.5 

122.3 

17.8 

20.7 

It  seems  lianlly  possil)le  that  such  great  variations  in  the  number  of 
decedents,  the  cause  of  whose  death  is  unknown  to  physician  or 
acquaintance,  could  occur  from  year  to  year,  as  shown  in  Table 
XLVII. 

In  Bristol  county,  for  instance,  in  four  of  the  eighteen  years  the 
cause  of  death  was  given  in  every  return,  while  in  one  of  the  eighteen 
years  the  cause  of  death  was  returned  unknown  in  one  out  of  every 
11.0  decedents. 

15 
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Ill  Kent  county,  the  smallest  proportion  of  dcatlis  reported  from 
cause  unknown,  during  eighteen  years,  was  in  1871;  that  is,  one  in 
every  81.2,  or  about  1.2  per  cent.  The  largest  proportion  was  in  18G8; 
that  is,  one  in  every  5,  or  20  per  cent.  The  proportion  is  smaller  for 
1880  than  for  any  one  of  the  previous  eight  years. 

Newport  county,  including  the  city  of  Newport,  shows  a  general 
average  of  one  death  from  cause  unknown  to  every  13.5  of  the  deced- 
ents, or  about  7.4  per  cent.  In  the  city  of  Ne^vjiort,  in  1878,  the 
proportion  was  about  14  per  cent. ;  while  in  the  towns  of  Newport 
county  it  was  only  about  2.  G  per  cent.  In  1879  there  was  less  disparity 
of  proportion  between  the  city  and  county  towns,  but  the  proportion 
in  the  city  was  in  that  year  more  tlian  twice  as  large,  and  in  1880 
more  than  five  times  as  large.     Comments  are  needless. 

Tbe  towns  in  Providence  county  luive  always  shown  a  large  number 
of  deaths  returned  with  cause  unknown.  The  proportions  have  in- 
variably been  large,  and  tlierefore  have  varied  less  than  any  other 
division.  Tlic  smallest  proportion  was  in  1874;  that  is,  about  six  per 
cent.;  and  the  largest  in  1868,  which  was  about  20  })er  cent. 

Providence  city  is  a  very  good  example  of  what  may  be  accomplished 
by  a  "  burial  permit "  hnv,  properly  enforced.  During  a  period  of 
eighteen  years,  the  largest  proportion  of  deaths  returned  with  cause 
unknown  was  one  in  every  45.0,  in  18(36;  and  the  smallest,  one  in 
every  323,  in  1877. 

In  Washington  county,  the  proportion  of  deaths  reported  from 
cause  not  known  was  the  largest  in  1879  of  any  one  of  the  previous 
sixteen  years,  that  is,  one  in  every  8.6  decedents,  or  nearly  twelve  per 
cent.     In  1880  it  was  one  in  every  17.8,  or  5.6  per  cent. 

The  proportion  in  the  whole  State,  one  in  every  20.7  decedents,  or 
4.8  per  cent.,  is  somewhat  less  than  that  of  1879. 

PRINCIPAL    CAUSES    OF    DEATH. 

The  following  Table  gives  the  number  of  deaths  in  Rhode  Island, 
from  each  of  thirteen  principal  causes,  showing  the  order  in  regard  to 
number,  in  each  of  the  last  three  years,  and  also  in  the  aggregate  of 
deaths  for  twenty-five  years  and  seven  months,  from  June  1st,  1852, 
to  December  31st,  1877: 
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Slioiving  the  order  in  regard  to  number  of  decedents  from  thirteen 
principal  causes  of  death. 


1880. 


1878. 


June  let,  1852,  to  Dec.  ] 
i31st,  1877—25  yrs.  7  mos. 


Whole  Number. ..  4,829  Whole  Number. . .  4,472  Whole  Number. . .  4,441  Whole  Number 77,399 


Consumption 642  Consumption 637  Consumption 676  Consumption 12,627 


Scarlatina. 


Pneumonia  and 
468 1    Conges,  of  Lungs 


Pneumonia  and 
Conges,  of  Lungs 


364  Scarlatina. 


311  Diphtheria 

1 

Pneumonia  and 
311:     Conges,  of  Lungs 


Old  Age 

Cholera  Infantum 


273  Diphtheria.... 

Apoplexy  and 
247      Paralysis 


Heart,  Diseases  of . .    231  Old  Age 

215  Heart,  Diseases  of.. 

! 

158  Cholera  Infantum.. 


Apoplexy  and 
Paralysis 

Fevers,  Typhoid, 
&c 


25!)  Old  Age 

I 
220  Cholera  Infantum. 

220  Heart,  Diseases  of., 

Fevers,  Typhoid, 
202     &c 

Accidents  (all 
161      kinds) 


Diphtheria 

Accidents 

Convulsions,  &c. . 

Cancer 

Debility 


152  Cancer  (all  kind.s). 

Fevers,  Typhoid, 
137     &c 


125  Cancer  (all  kinds). 

1 
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Convulsions  and 
Fits 


133  Convulsions,  &c. 

125  Accidents 

118  Croup 


!  Apoplexy  and 
104     Paralysis.  . . . 


102  Croup 

96  Scarlatina 


Pneumonia  and 
435     Conges,  of  Lungs.  4,436 

317  Old  Age 4,163 

I 
222  Cholera  Infantum . .  4,002 

I 
168  Scarlatina 3,350 

Fevers,  Typhoid, 
166     &c 2,952 

I 
150  Heart,  Diseases  of. .  2,829 

Apoplexv  and 
122 1    Paralysis 2,579 

Accidents  (all 
119     kinds) 2,349 

1 
112  Dysentery 1,975 

Convulsions  and 
102     Fits 1,642 

93  Croup 1,580 

] 

86, Diphtheria 1,783 


With  the  exception  of  Consumption,  no  disease  or  cause  of  death 
maintains  its  place  in  the  order  of  number  from  year  to  year. 

Consumption,  as  in  all  previous  years,  stands  at  the  head  of  the 
list  in  formidal)le  numbers  and  proportion,  as  tlie  most  active  agent 
of  death. 

It  is  of  some  interest  to  note  the  changes  that  occur  from  one  year 
to  anotlier,  in  regard  to  the  number  of  deaths,  and  place  on  the  list, 
of  the  twelve  principal  causes  of  death  following  Consumption,  as 
shown  in  Table  XLVIII. 

Scarlatina,  which  will  he  seen  at  the  foot  of  the  list  in  1878,  rose 
to  third  place  in  1879,  and  to  second  i)lace  in  1880,  Avith  a  proportion 
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of  more  than  one  tenth  of  all  the  specified  causes  of  deaths  in  that 
year. 

Diphtheria,  which  was  second  in  the  list  in  1878,  was  fourth  in 
1879,  and  ninth  in  1880. 

Croup,  which  has  had  a  place  on  the  list  in  every  previous  year,  has 
during  1880  been  displaced  hy  Debility,  which  is  a  rather  indefinite 
term  as  a  cause  of  death,  and  in  many  instances  is  doubtless  returned 
as  a  name  to  cover  real  organic  diseases  of  a  chronic  character  not 
well  understood. 
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COMMENTS. 

In  the  following-  rcnuirks  upon  the  various  principal  causes  of  death 
in  Rhode  Island,  during  the  year  1880,  an  alpliabetieal  order  will  he 
followed,  as  presented  in  Table  XLIX. 

DEATHS    FROM    ACCIDENTS. 

The  number  of  deaths  from  accidental  causes  of  all  kinds,  reported 
in  Rhode  Island  in  1880,  was  137.  This  number  is  35  more  than  in 
1879,  and  15  more  than  in  1878. 

Of  these  137  deaths,  21  were  from  burns  and  scalds;  33  by  drown- 
ing; 14  from  falls;  5  from  poisoning;  18  from  railroad  accidents,  and 
46  from  various  accidents  too  numerous  to  specify. 

Of  the  whole  number  of  deaths  by  accidents,  101  Avere  males,  and  36 
were  females;  52  were  of  American,  and  85  were  of  foreign  i)arentage. 

It  will  be  noticed  how  much  larger  the  proportion  of  males  is  than 
that  of  females;  that  is,  74  per  cent,  of  male  decedents  to  26  per  cent, 
of  female  decedents.  Of  parentage,  62  per  cent,  was  of  foreign,  and 
38  per  cent,  of  American. 

The  number  of  deaths  in  each  (juarter  of  the  year  was  as  follows: 

First  Quarter 32        Second  Quarter 37 

Third  Quarter 36        Fourth  Quarter 33 

Total 137 

In  regard  to  periods  of  life,  the  decedents  from  accidental  causes 
were  divided  as  follows:  Under  5  years,  28;  5  and  under  10,  19; 
between  10  and  20,  13;  between  20  and  40,  32;  between  40  and  60,  28; 
over  60,  14;  and  three,  age  not  stated. 

In  regard  to  sectional  divisions  of  the  State,  4  of  the  deaths  from 
accidental  causes  were  in  Bristol  county;  17  in  Kent  county;  9  in  New- 
port county;  4  in  Washington  county,  and  103  in  Providence  county. 
In  Providence  county,  with  less  than  72  per  cent,  of  the  whole  pop- 
ulation of  the  State,  there  was  75  per  cent,  of  the  whole  number  of 
deaths  from  accidents,  and  in  Providence  city,  with  about  38  per  cent, 
of  the  population  of  the  State,  there  was  about  47  per  cent,  of  the 
deaths  from  the  same  causes. 

The  whole  number  of  deaths  from  accidental  causes,  in  1880,  in 
proportion  to  tlie  icliole  numher  of  dcatlis  from  si)ecitiod  causes,  in  the 
State,  was  3  per  cent.;  the  extremes  were  5.8  per  cent,  in  Kent 
county,  and  1.5  per  cent,  in  Washington  county. 

In  proportion  to p)opulation  the  accidental  deaths  were  as  follows: 

Bristol  County One  in  every  2,848  of  the  population. 

Kent  County One  in  every  1,211  of  tlie  population. 

Newport  County One  in  every  2.680  of  the  population. 

Providence  County,  Towns One  in  every  2, •14"  of  tlie  population. 

Providence  City One  in  every  1,(313  of  tlie  poi)ulation. 

Washington  County One  in  every  5,024  of  the  population. 

Whole  Slate One  in  every  2,018  of  the  population. 
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APOPLEXY    AND    PARALYSIS. 

The  number  of  deaths  reported  in  Rhode  Ishmd,  in  1880,  caused  by 
Apoplexy  and  Paralysis,  was  215. 

This  number  is  5  less  than  in  the  preceding  year,  and  27  more  than 
in  1878. 

The  following  Table  will  present  some  of  the  incidental  relations  of 
these  causes  of  death,  during  the  last  sixteen  years: 

Table   L. 

Showing  the  whole  niimher  and  percentage  of  the  Deaths  in  the  State, 

from  Apojylexy  and  Paralysis  combined;  and  also  the  Sex  and 

Parentage  of  the  Decedents  from  these  causes,  and  the 

number  of  the  same  in  each-  of  the  Counties, 

from  1S65  to  1880  inclusive. 


o 

0) 

E 

O 

X) 

APOPLEXY  AND   PARALYSIS. 

0.2 

SEX. 

PARKNTAGE. 

DIVISIONS  OF 

THE   STATE. 

YEARS. 

j 

1 

si 

If? 

i 

S 

!3 

53 

_o 

O 

s 
< 

.1 
<u 

1 

9 

is  s 
o  o 
2,0 

8  -  . 

o 

o 

C  3 

"3  S 

1865    .    .. 

3,405 

100 

2  93 

52 

48 

81 

19 

8 

14 

23 

38 

8 

1866 

2,970 

92 

3.09 

46 

46 

80 

12 

8 

5 

17 

24 

29 

9 

1867 

2,889 

124 

4.29 

59 

65 

101 

23 

9 

9 

13 

35 

49 

9 

1868 

2,912 

111 

3.81 

56 

55 

86 

25 

9 

6 

19 

27 

46 

4 

1869 

3,382 

117 

3.46 

55 

62 

92 

25 

12 

13 

18 

20 

48 

6 

1870    .... 

3,238 

130 

4.32 

68 

62 

105 

25 

14 

10 

10 

39 

52 

5 

1871.   .   .. 

3,344 

156 

4.66 

73 

83 

113 

43 

10 

17 

15 

40 

61 

13 

1872 

4,247 

125 

2.97 

62 

63 

96 

29 

17 

9 

10 

27 

52 

10 

1873  

4,403 

134 

3.04 

59 

75 

109 

25 

9 

8 

17 

26 

57 

17 

1874 

4,229 

156 

369 

84 

72 

120 

36 

14 

10 

16 

42 

59 

15 

1875 

4,317 

166 

361 

79 

87 

133 

33 

7 

13 

17 

46 

75 

8 

1876 

4.116 

165 

4  01 

79 

86 

130 

35 

13 

11 

13 

45 

68 

1 

1877 

4,450 

181 

4.07 

87 

94 

123 

58 

10 

10 

16 

52 

74 

19 

1878 

4,441 

188 

4.23 

104 

84 

145 

43 

12 

16 

21 

58 

66 

15 

1879 

4,472 

220 

4.92 

114 

106 

146 

74 

13 

9 

29 

71 

89 

10 

1880 

4,829 

215 

4.67 

109 

106 

157 

58 

18 

13 

22 

71 

78 

13 

Total..   .. 

61,644 

2,380 

3.80 

1,168 

1,194 

1,817 

563 

183 

167 

267 

646 

941 

176 
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There  was  a  slight  falling  off  in  number  and  percentage  of  deaths 
from  Apoplexy  in  1880,  as  compared  with  the  previous  year.  It  is 
none  the  less  true,  however,  that  the  percentage  of  deaths  from  these 
causes,  in  proportion  to  whole  num])er  of  deaths,  has  gradually  in- 
creased, with  slight  fluctuations  only,  throughout  the  whole  period  of 
registration  presented  above.  It  will  be  seen  that  the  proportion  in 
1865  was  less  than  3  per  cent.,  and  that  in  1879  it  had  reached  nearly 
5  per  cent.  It  can  scarcely  be  expected  that  the  increase  will  continue 
in  the  years  to  come,  with  an  equal  pace. 

The  increase  in  nuinlterand  proportion,  as  will  be  seen  in  Table  L., 
is  largely  in  decedents  of  foreign  parentage,  in  which  class  the  increase 
during  the  last  four  years  is  something  phenomenal. 


Table    LI. 

Showing  the  ages  of  Decedents  from  Apople.vi/  and  Paralysis  in  each 
of  the  last  sixteen  years. 


apoplexy  and  paralysis. 


1865.. 
1860  . 
1867. 
1868. . 
1869. . 
18V0.. 
1871.. 
1872. . 
1873. . 
1874. . 
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1880.. 


Periods  of  Life. 
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Apoplexy  is  not  ii  disease  to  l)e  expected  in  the  earlier  periods  of 
life.  Paral^'sis  resulting  from  other  causes  sometimes  occurs,  and  is 
occasionally  fatal.  Hence  as  the  two  diseases  are  taken  together  in 
the  above  Table,  there  is  one  case  recorded  under  20  years  of  age. 
The  largest  number  in  every  year,  with  scarcely  an  excei)tion,  is  be- 
tween the  ages  of  70  and  80.  Above  the  age  of  50  years,  the  number 
of  decedents  from  a-po])]exy  and  paralysis  increases  rapidly  in  the  ratio 
of  mortality.  More  than  80  per  cent,  of  all  the  deaths  from  these 
causes,  are  of  persons  above  50  years  of  age. 

PROPOKTION    TO    POPULATION. 

Bristol  County One  in  every     633  jjersons. 

Kent  County One  in  every  1,583  persons. 

Newport  County One  in  every  1,099  persons. 

Providence  County,  Towns One  in  every  1,310  persons. 

Providence  City One  in  every  1 ,344  persons. 

M^ashington  County One  in  every  1,7.30  persons. 

It  appears  that  in  1880,  there  Avere  nearly  three  times  as  many 
deaths  from  apoplexy  and  paralysis  in  Bristol  county,  in  proportion  to 
the  2>o])ulation,  as  there  were  in  Washington  county,  and  more  than 
twice  as  many  as  in  any  other  division,  except  Newport  county. 

BRAIN,  DISEASES   OF. 

In  Table  XLIX.,  under  the  head  of  "Diseases  of  the  Brain,"  are 
included  all  those  reported  as  "Cerebral  Meningitis,"  "Cerebritis," 
"Congestion,"  "Inflammation,"  and  "  Diseases  of  the  Brain.". 

The  number  of  decedents  from  these  several  causes,  grouped  under 
the  head  of  "Diseases  of  the  Brain,"  in  1S78,  was  139;  in  1879  was 
157;  and  in  1880  was  161.  The  proportion  to  whole  mortality  in  the 
State,  was  3.72  per  cent,  in  1879,  and  3.49  per  cent,  in  1880.  Of  the 
161  decedents,  87  were  males,  and  74  Avere  females.  In  regard  to 
parentage,  87  were  of  American,  and  74  of  foreign  parentage. 

The  deaths  in  the  different  seasons  of  the  year  Avere  as  folloAvs: 

First  Quarter  4"  '      Second  Quarter 41 

Third  Quarter 38       Fourtli  Quarter 35 

Total 161 

In  relation  to  the  periods  of  life,  96  of  the  deaths  Avere  of  children 
under  5  years  of  age,  or  nearly  60.0  per  cent,  of  the  Avhole  number. 

CANCER. 

Cancer  Avas  reported  as  the  cause  of  125  deaths  in  1880.  The  term 
"Cancer"  includes  all  the  different  varieties. 

The  number  of  decedents  from  this  cause,  in  1880,  Avas  the  same  as 
in  1879. 
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The  perceutage  of  wlioU'  number  of  deaths  in  1880,  was  2. 72,  as 
against  2.96  in  1871).  The  ilitference  in  the  percentage  is  occasioned 
by  tlie  hirger  niunbcr  of  deaths  from  other  causes  in  1880. 

The  varieties  of  cancer  as  reported,  may  l)e  found  in  Tables  VIII. 
and  IX.,  on  pages  16  and  21.  They  were  classed  as  follows:  Cancer 
in  various  general  localities,  or  cancer  (various),  78;  cancer  of  the 
breast,  8;  of  the  stomach,  18;  of  the  uterus,  21. 

In  1880,  the  deaths  from  cancer,  in  the  several  seasons  of  the  year, 
were  as  follows: 


First  Quarter 21       Second  Quarter 33 

Third  Quarter 33        Fourth  Quarter 38 

Total 125 

CHILD-BIRTH. 

Cases  of  death  are  reported  as  having  been  caused  by  child-birth, 
without  stating  whether  from  hemorrhage,  convulsions,  nervous  shock, 
local  injury  or  what.  As  child-birth  was  the  primary  cause,  the  im- 
mediate cause  is  not  so  important.  Under  the  head  of  "  Child-birth," 
therefore,  are  included  puerperal  fever,  i)ueri)eral  convulsions,  and 
whatever  causes  that  can  only  occur  as  the  result  of  child-birth. 

'riio  number  reported  in  1880,  was  51;  33  of  which  were  from  the 
immediate  effects  of  child-l)irth,  without  specifying  particular  cause, 
3  from  puerpural  convulsions,  and  15  from  puerpural  fever. 

Of  the  33  decedents  from  the  immediate  effects  of  child-birth,  15 
were  of  American,  and  18  were  of  foreign  i)arentage;  of  the  3  from 
puerpural  convulsions,  2  were  of  American,  and  1  of  foreign  parent- 
age; of  the  15  from  i)uerpural  fever,  6  were  of  American,  and  9  of 
foreign  parentage. 

Of  the  whole  number,  23  were  of  American,  and  28  of  foreign 
parentage. 

In  the  different  seasons  of  the  year  they  occurred  as  follows: 

First  Quarter 20       Second  Quarter 8 

Third  Quarter 5       Fourth  Quarter 18 

Of  the  decedents,  20  were  under  20  years  of  age,  27  between  20  and 
30,  18  between  30  and  -10,  and  the  remaining  4  over  40  years  of  age. 

cholera     IXFANTLM. 

The  number  of  deaths  reported  as  caused  by  cholera  infantum,  in 
1880,  was  247. 

This  number  is  very  much  larger  than  that  of  the  two  i)revious 
years,  as  may  be  seen  by  reference  to  Table  LIT. 


133 


STATE    BOARD    OF    HEALTH, 


[1881. 


This  disease  had  l)ccn  gradually  gTowing  less,  diminishing  from  391 
in  1872,  to  IGI  in  1879.  It  is  quite  probable  tliat  the  number  in  1879 
will  be  the  minimum  of  a  long  series  of  years  following  1870. 

Of  the  247  decedents,  123  Avere  males  and  12-4  females;  109  were  of 
American,  and  138  of  foreign  parentage;  180  were  under  the  age  of 
one  year,  and  67  were  between  1  and  2  years  of  age. 

In  regard  to  season,  two  deaths  were  re})orted  in  Februaiy,  four  in 
April,  five  in  May,  16  in  June,  198,  or  about  80.0  i)er  cent,,  in  the 
months  of  July,  August  and  September,  and  22  during  the  rest  of 
the  year. 

The  following  Table  shows  the  whole  number  of  reported  deaths 
from  cholera  infantum;  the  sex  and  parentage  of  the  decedents,  in 
each  of  the  larger  divisions  of  the  State,  in  each  of  the  last  sixteen 
years : 

Table    LII. 


CHOLERA 

INFANTUM. 

YEARS. 

03 

SEX. 

PARENTAGE. 

DIVISIONS   OP 

THE    STATE. 

o 
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E 
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II 
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1865 

145 

63 

82 

1 

61          84 

17 
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14 

48 

50 
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1866 

110 

67 

43 

i      50         CO 

1 

7 

8 

39 

47 

8 

1867 • 

117 

64 

53 

62         55 

4 

3 

7 

45 

49 
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1868 

154 
151 

85 
81 

69 
70 

66         88 
79         72 

13 
6 

4 
15 

12 

44 

48 

70 
65 

11 

1869  

11 

1870 

213 

106 

107 

95  1     118 

15 

15 

13 

69 

93 

8 

1871 
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85 

87 

82         90 

14 

12 

12 

59 

62 

13 

1872 

391 

195 

196 

167       224 

16 

16 

21 

157 

151 

30 

1873 

285 
265 

148 
140 

137 
125 

165  i     lan 

17 
4 

14 
12 

16 

5 

120 
84 

99 
134 

19 

1874 

115 

150 

26 

1875 

318 
250 

156 
131 

162  1 
119 

155 

105 

163 
145 

20 
5 

16 
12 

20 
29 

108 
68 

1.36 
124 

18 

1876    

12 

1877 

259  1 

139 

120 

96 

163 

12 

13 

9 

96 

122 

7 

1878 

168 

96 

72 

73        95 

7 

14 

7 

64 

71 

5 

1879     

161 
247 

88 
183 

73 
124 

71         90 
109       138 

13 

16 
11 

21 
10 

51 
93 

59 
100 

6 

1880 

20 

Total,  16  years 

3,406 

1,767 

1,639 

1,551    l-fi.'W 

172 

187 

210 

1,193 

1,432 

212 

1 
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It  will  be  seen  tliut  diiriiiu-  (lie  last  sixteen  yocirs,  3,400  cliildrou  have 
died  fi'oin  cholera  iiiraiituiu,  of  which  1,707  were  mules,  and  1,639  were 
females. 

Of  American  pai'cntage  there  were  1.551,  and  of  fin-eigii  parentage 
1,855,  or  about  120  foreign  to  each  100  of  American  parentage. 

CONSUMPTION. 

The  number  of  decedents  during  1880,  in  Tihodc  Island,  reported 
as  having  died  from  consum])tion,  was  04:2. 

This  number  is  less  than  during  any  year  since  1874,  with  the  ex- 
ception of  1879. 

The  proportion  to  the  whole  number  of  deaths,  14.02  per  cent.,  is 
not  only  less  than  that  of  1879,  because  of  the  larger  whole  number 
of  deaths  in  1880,  but  also  less  than  in  an}'  year  during  the  whole 
period  of  registration. 

The  average  of  twenty  years,  from  1860  to  1879  inclusive,  was 
16.84  per  cent. 

Of  these  642  decedents,  287  were  males,  and  355  were  females. 

In  regard  to  parentage,  287  were  of  American,  and  355  wei'c  of 
foreign  parentage. 

The  proportions  of  the  sexes  are  44.7  males,  and  55.3  females  in 
each  one  hundred,  or  123.7  females  to  each  100  males. 

The  proportions  in  regard  to  parentage  are  44.7  males,  and  55.3 
fenniles  in  each  one  hundred,  singularly  coinciding  in  proportion  with 
the  sexes,  in  the  order  named. 

There  were  123.7  of  foreign  parentage  to  each  100  of  American. 

In  regard  to  season,  the  largest  number  of  deaths  occurred  in  the 
first  quarterly  division  of  the  year,  and  the  smallest  numl)er  in  the 
second,  as  will  be  seen  by  the  following  summary: 

First  Quurter 168       Second  Quarter 146 

Third  Quarter 166        Fourtli  Quarter 162 

Total 642 

The  largest  mortality  in  any  one  month  was  in  March,  the  next 
largest  in  April,  and  the  smallest  in  June. 

The  inonth  of  May  has  shown  the  largest  number  of  deaths  from 
consumption,  with  a  very  few  exceptions,  during  the  whole  twenty- 
eight  years  of  registration.  In  1880,  this  month  reported  only  44, 
the  next  to  the  smallest  monthly  number  in  the  year. 

In  relation  to  age,  consumption  spares  no  period  of  life,  but  the 
largest  number  of  decedents  are  found  between  the  ages  of  twenty 
and  forty. 
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In  1880,  334,  or  more  than  50  per  cent,  of  the  whole  numljer  of 
deaths  from  consumption,  were  of  persons  between  twenty  and  forty 
years  of  age.  In  order  to  show  more  concisely  the  relation  of  age  to 
mortality,  the  following  synopsis  is  presented: 

Ages.  No.  of  Deaths. 

Under  10  years  of  age 33 

Between  10  and  20  years *. 58 

Between  20  and  30  years 199 

Between  30  and  40  years 135 

Between  40  and  50  years .     82 

Between  50  and  70  years 105 

Over  70  years 30 

Total 642 

The  distribution  of  mortality  from  consumption,  in  the  different 
sections  of  the  State,  is  very  unequal,  not  only  in  the  percentage  to 
the  whole  number  of  deaths  in  each  section,  but  also  in  proiiortion  to 
the  population. 

The  following  Table  shows  the  total  deaths  from  all  reported  hnoimi 
causes,  with  the  number  and  percentage  of  deaths  from  consumption, 
in  each  of  the  larger  divisions  of  the  State,  and  in  the  Avhole  State, 
in  each  of  the  last  fifteen  years,  and  in  the  aggregate  for  a  period  of 
twenty  years,  from  1860  to  1879  inclusive: 
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The  statistics  of  consunii)tion  presented  in  Table  LIII.,  in  regard 
to  tlie  number  and  [jereentage  of  decedents,  in  connection  witli 
locality,  will  enable  the  reader  to  make  ready  and  conclusive  com- 
parisons. 

It  was  remarked  in  a  previous  report  that  by  arranging  in  parallel 
columns  the  items  of  single  years,  and  combining  together  a  long 
series  of  years,  the  results  of  single  years  can  be  readily  com])ared,  and 
the  averages  of  a  long  period  conclusively  ascertained. 

The  variations  of  one  year  with  another  in  the  same  locality,  and 
of  different  localities  in  the  same  year,  and  the  averages  for  a  con- 
siderable number  of  years,  are  shown  in  such  manner  as  to  allow  very 
definite  conclusions. 

In  Bristol  county,  the  annual  percentages  of  mortality  from  con- 
sumption, to  total  deaths  in  the  same  county,  have  varied  from  9.09 
per  cent,  in  1880,  to  19.13  per  cent,  in  187G. 

The  percentage  of  1880,  9.09,  is  less  than  in  any  previous  year. 
The  average  of  twenty  years  is  13.45  per  cent.,  and  is  the  smallest  of 
any  coujity. 

Kent  county  shows  a  variation  of  from  12.69  ])er  cent,  in  1874,  to 
26.  IT  i)er  cent,  in  186T.  In  18T9  the  percentage  was  13.72,  scarcely 
above  half  that  of  1867.  The  mean  average  percentage  of  the  long 
period  is  18.28,  thejargest,  with  one  exception,  of  any  county  in  the 
State. 

Following  close  upon  the  low  average  percentage  of  the  twenty  year 
period  in  Bristol  county,  we  find  Newport  county  with  a  mean  of 
14.24  per  cent.,  or  about  four-fifths  of  one  per  cent,  larger. 

The  variations  in  the  annual  percentages  of  Newport  county,  as 
seen  in  the  foregoing  Table,  are  from  10.75  per  cent,  in  1871,  to  16.07 
percent,  in  1876.  The  })crcentage  of  1880  is  10.49,  the  smallest  on 
record. 

Providence  county  towns  show  variations  from  11.42  ])er  cent,  in 
1874,  to  23.28  per  cent,  in  1867,  as  may  be  seen  in  the  Table.  In  1862, 
there  was  in  the  towns  of  Providence  county  the  high  rate  of  24.78 
per  cent.,  the  largest  on  record  for  that  county.  In  the  same  year  the 
percentage  of  the  whole  State  was  21.22,  also  the  largest  on  record. 

The  percentage  of  consumption  to  total  given  causes  of  mortality 
in  Providence  county  towns,  in  1880,  was  15.35;  for  twenty  years, 
1860  to  1879  inclusive,  the  average  was  17.95  per  cent.;  or  about  two 
and  two-thirds  per  cent,  higher  than  the  rate  of  1880. 

In  Providence  city,  the  proportion  of  deaths  from  consumption  to 
total  specified  deaths,  was  15.60  ])er  cent. 

Washington  county  has  almost  invarial)Iy  shown  a  large  percentage 
of  mortality  from  consumption.     The  average  percentage  for  the  term 
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of  twenty  years,  is  larger  than  any  other  section  of  the  State.  The 
smallest  percentage  during  the  last  sixteen  years  was  recorded  in  1880, 
that  is,  12.23;  the  largest  in  1870,  which  was  24.04  per  cent. 

The  average  mortality  of  twenty  years  is  19.08  per  cent.;  and  of 
1879,  21.82  per  cent.,  or  more  than  9.5  per  cent,  larger  than  in  1880. 

The  smaller  proportional  number  of  deatlis  from  other  diseases, 
makes  the  percentage  of  deaths  from  consumption  larger.  For  in- 
stance, in  1879,  the  proportion  of  deaths  from  all  diseases  to  popula- 
tion, in  Washington  county,  was  11.1  in  each  one  thousand;  in 
Providence  county,  17.2  in  each  thousand. 

The  variation  of  the  extremes  of  proportion  in  the  whole  State, 
during  the  last  fifteen  years,  is  from  20.74  ])er  cent,  in  18G7,  to  12.96 
per  cent,  in  1874. 

The  percentage  of  1880  is,  as  before  stated,  14.02,  and  the  annual 
average  of  twenty  years  16.84  per  cent. 

PROPORTION    OF    DEATHS    TO    POPULATION. 

For  the  pur})ose  of  ascertaining  and  presenting  the  percentage  of 
deaths  from  consumption,  in  •proportion  to  tlie  population,  in  the 
different  divisions  of  the  State,  the  following  summary  was  prepared. 
It  will  show  the  yearly  average  number  of  deaths  from  this  cause^  and 
the  proportion  to  population  in  each  division,  for  a  period  of  nineteen 
years;  namely,  from  1860  to  1879.  If  the  pojjulation  of  all  sections 
increased  with  equal  ratio,  such  comparison  would  show  the  relative 
liability  of  the  inhabitants  of  each  section  to  the  disease,  with  quite 
full  accuracy.  But  as  it  is,  an  average  of  the  semi-decennial  enu- 
merations will  afford  such  an  approximation  to  exactness,  as  to  make 
the  comparisons  sufficiently  correct. 

1860  to  1879. 

NINETEEN    YEARS. 


Yearly 

Yearly  average 

average. 

to  population 

No.  of  Deaths. 

one  in  every 

Bristol  County 21.4 442 or  2.26  in  each  1,000 

Kent  County 43.8 403 or  2.48  in  each  1,000 

Newport  County 42.7 492 or  2.03  in  each  1,000 

Providence  County,  Towns 182.3 403 or  2.48  in  each  1,000 

Providence  City 229.0 349 or  2.87  in  each  1.000 

Washington  County 43.0 452 or  2.21  in  each  1,000 
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For  the  purpose  of  comparison  Avith  tlie  long  period  of  nineteen 
years,  as  well  as  each  with  the  other,  the  following  summary  for  the 
two  years  18T9  and  1880  is  presented: 

CONSUMPTION,    proportion    OF    DEATHS    TO    POPULATION. 

1879. 

Total  To  population 

Deaths.  one  in  every 

Bristol  County 16 718 or  1.40  in  each  1,000 

Kent  County  38 542 or  1.84  in  each  1,000 

Newport  County 45 538 or  1  86  in  each  1  000 

Providence  County,  Towns 197 473 or  2.11  in  each  1,000 

Providence  City 293 358  : or  2.80  in  each  1,000 

Washington  County 48 470 or -2.13  in  each  1,000 

1880. 

Total  To  population 

Deaths.  one  in  every 

Bristol  County 19 599 or  1.66  in  each  1,000 

Kent  County 45  458 or  2,18  in  each  1,000 

Newport  County 34 711. or  1.40  in  each  1,000 

Providence  County,  Towns 189 496 or  2  03  in  each  1,000 

Providence  City 322  326 or  3.07  in  each  1,000 

Washington  County 39 681  or  1.50  in  each  1.000 

The  proportions  of  1879  and  1880  are  based  on  the  Census  of  1880. 

It  would  appear  by  a  comparison  of  the  last  two  years,  with  the 
long  ])eri()d  of  nineteen  years,  that  the  proportion  of  deaths  from 
consumption  to  ])o])ulation,  was  diminishing  in  all  parts  of  the  State 
outside  of  Providence  city.  The  results  of  one  or  two  years,  however, 
are  very  inconclusive  in  regard  to  proportion,  as  very  considerable 
changes  in  numbers  not  infrequently  occur,  from  one  year  to  another. 

CROUP   AND    DIPHTHERIA. 

These  two  diseases,  similar  in  many  respects,  have  been  considered 
together  in  these  reports  since  1858.  The  contrast  is  made  for  the 
purpose  of  sliowing  their  various  relations,  the  same  as  with  other 
diseases,  and  not  from  any  suspicion  of  identity,  croup  being 
primarily,  by  general  belief,  a  local  disease,  and  diphtheria  a  consti- 
tutional disease. 
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The  following  Table  shows  the  number  of  deaths  and  the  sex  of  the 
decedents  in  Rhode  Island,  from  croup  and  from  diplitheria,  in  each 
of  the  seven  years,  from  1858  to  1864  inclusive: 

Table  LIV. 


CROUP. 

DIPHTHERIA. 

YEARS. 

Males. 

Females. 

1 

Total. 

Males. 

Females. 

Total. 

1858 

35 

34 

69 

1 

5 

6 

1859 

37 

21 

58 

10 

10 

20 

1860 

27 

30        ' 

57 

24 

43 

67 

1861 

32 
34 

26 
39 

58 

1 
73 

66 
31 

74 
50 

140 

1862 

81 

1863  

51 

46 

97 

73 

82 

155 

1864 

48 

57 

105        1 

i           67 

93 

160 

Seven  Years 

264 

253 

517 

272 

357 

629 

Table  LIV.  has  been  continued  from  previous  reports  for  the  reason 
that  comparisons  of  deaths  and  sex  of  decedents  may  be  made,  from 
year  to  year,  from  the  first  appearance  of  diphtheria  in  the  State.  It 
could  not  well  be  combined  with  Table  LV.,  because  the  parentage  of 
decedents  prior  to  1865  had  not  been  presented  in  tliese  Reports. 

The  aggregate  number  of  decedents  from  diphtheria  during  the 
first  five  years  of  its  prevalence  in  tlie  State,  were  exactly  the  same  as 
the  total  decedents  from  crou])  during  the  same  period.  During  the 
succeeding  two  years,  diphtheria  had  exceeded  croup  about  fifty  per 
cent. 

The  following  Table  gives  the  number,  the  sex  and  the  parentage 
of  the  decedents  from  croup  and  from  diphtheria,  in  Rhode  Island, 
in  each  of  the  last  sixteen  years,  from  18(i5  to  1880  inclusive: 
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CROUP. 

DIPHTHERIA. 

.a 

s 
ft 

SEX. 

PARENTAGE. 

oi 

a 

.SEX. 

PARBNTAOB. 

YEARS. 

i 

3 

15 

— 

e 
fa 

American 
Foreign. 

s 

S 

•3 

"3 

§ 

1 

< 

1865 

94 

44 

50         32         62 

82 

41 

41          62 

20 

1866 

53 
50 
30 

26 
25 

27         22         31 

1 
25         21    '      29 

64 
31 
20 

26 
14 
8 

38   1      36 
17   f      19 
12         11 

28 

1867  

12 

1868 

13         17 

14 

16 

9 

1869 

41 
53 
72 
66 
68 
65 

10         22 

14 
25 
3t 
17 

27 

28 

41 

49  1 

33 

27 

33 
33 
57 
48 
45 
59 

18 
17 
23 
24 
24 
30 

15 
16 

19 

18 

14 

1870 

29 
39 
37 

24 
33 
29 

15 

1871     

34         29 

28 

1872            

24 

21 
29 

35 
35 

37 

13 

1873 

30         38         35 
39   '      26         38 

10 

1874 

22 

1875 

96 

53   I      43 

43 

53 

33 

17 

16 

18 

15 

1876    

102 
95 

50         52 

48   '      47 

42 
34 

60 
61 

159 
492 

77 
239 

82 
253 

69 
233 

90 

1877 

259 

1878 

93 

45         48 

43 

50 

435 

224 

211 

201 

234 

1879 

96 

58         38 

40 

56 

259 

121       138 

143 

116 

66 

32         34 

27 

39 

152 

73   j      79 

75 

77 

Total,  16  years 

1,140 

587 

553 

478 

662 

2,002 

1 

976 

1,026 

1,040 

962 

Tlie  renuirkiihle  difference  in  the  iininber  of  decedents  one  year  with 
another,  between  cronp  and  diplitheria,  will  hardly  fail  to  be  noticed. 
During  the  last  16  years,  the  largest  number  of  deaths  in  any  year 
from  croup,  was  10"<5,  in  1876,  and  the  smallest  number  was  30,  in 
1868. 

During  the  same  time,  the  variation  in  the  number  of  deaths  from 
diphtheria,  was  from  30,  in  1868,  to  492,  in  1877. 

Diphtheria  has  declined  largely  in  numl)er  of  decedents  since  1878, 
numbering  only  152  in  1880. 

SEX    AND    parentage. 

During  the  twenty-three  years,  1858  to  1880  inclusive,  of  the  whole 
number  of  decedents  from  croup,  851  were  males,  and  806  were 
females;  or  105.5  males  to  each  100  females. 
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Of  the  whole  number  of  decedents  from  diphtheria  during  the 
the  same  period  of  time,  1,248  were  males;  and  1,383  were  females; 
or  90.2  males  to  each  100  females. 

The  prei)onderance  of  males  in  the  decedents  from  croup,  and  the 
preponderance  of  females  in  the  decedents  from  diphtheria,  will  not 
fail  to  be  observed. 

In  regard  to  parentage,  it  will  be  seen  that  the  mortality  from 
croup  is  the  largest  in  that  of  foreign,  and  the  mortality  from  diph- 
theria the  largest  in  that  of  American  parentage. 

SEASON    AND    MORTALITT. 

The  influence  of  season  in  regard  to  mortality  from  croup  and  diph- 
theria, may  be  seen  in  the  following  Table,  where  these  diseases  may 
also  be  compared  with  scarlatina,  to  which  they  bear  resemblance  in 
some  respects.  The  Table  will  give  the  whole  number  of  deaths 
during  the  periods  named,  and  the  average  monthly  and  quarterly 
percentages  of  deaths,  from  each  disease: 

Table  LVI. 


MONTHS. 


January 

February 

March 

First  Quarter. . . , 

April 

May 

June  

Second  Quarter 

July 

August 

September 

Third  Quarter . . 

October 

November 

December 

Fourth  Quarter 

Totals 


CROUP. 

1853-1879. 


Number 
of  Deaths. 


Per  cent. 


237 
204 
165 
606 

135 
94 
91 


3-20 

60 
54 
123 


237 

203 
261 
280 


744 
1,907 


12.43 
10.70 
8.65 


31.78 

7.07 
4.91 
4.80 


16.78 

3.14 
2.83 
6.47 


12.44 

10.64 
13.68 
14.68 


39.00 
100.00 


Number 
of  Deaths. 


DIPHTHERIA. 

1858-1879. 


Per  cent. 


238 
171 
194 


603 

145 
162 
165 


472 

129 
154 
235 


518 

342 
334 


2,571 


9.25 
6.63 
7.54 


23.42 

5.64 
6.30 
6.40 


18.34 

5.01 
6.00 
9.14 


20.15 

13.34 
12.99 
11.76 


100.00 


Number 
of  Deaths. 


SCARLATINA. 
1853-1879. 


491 
453 
418 


350 
382 
346 


1,078 

247 
199 
199 


274 
366 
496 


1,136 
4,221 


Per  cent. 


11,63 
10.73 
9.90 


32.26 

8.29 
9.04 
8.19 


25.52 


11.77 


26.95 
100.00 
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An  examiuation  of  the  preceding  Table  will  show,  that  season  has  a 
very  decided  and  unmistakable  influence  upon  the  production  of  mor- 
tality from  the  three  named  diseases,  if  not  upon  th(i  ])revalence  of 
the  same. 

More  extended  comments  and  observations  in  relation  to  the  in- 
fluence of  season,  and  the  variableness  of  the  influence  in  the  pro- 
duction of  mortality  from  the  three  different  diseases,  may  be  found 
in  the  preceding  Registration  Report  (the  twenty-seventh). 

The  following  Table  will  show  the  statistics  of  scarlatina  for  each 
of  the  last  twenty-six  years,  from  1855  to  1880  inclusive,  the  whole 
number  of  deaths  in  the  State;  the  number,  and  percentage  and  sex 
of  the  decedents  from  scarlatina,  and  the  number  from  scarlatina  in 
each  division  of  the  State.  It  also  shows,  from  1865  to  1880  inclusive, 
the  parentage  of  the  decedents  from  scarlatina: 
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Totals, 
26  Years.. 


1,846 

2,042 

2,325 

2,010 

2,270 

2,686 

2,927 

2,591 

3,207 

3,360 

3,405 

2,970 

2,889 

2,912 

3,382 

3,238 

3.344 

4,24 

4,403 

4,229 

4,317 

4,116 

4,450 

4,441 

4,472 

4,829 


87,514 


SCARLATINA. 


71  3.8 

208  10.2 

147  6.3 

234  89 

71!  3.1 

64  2.4 

57  1.9 

47'  1.8 

91  2.8 

206  8.0 

255!  7.5 

28  0.9 

14  0.5 

93  3.2 

286  8.4 

75  2.3 

66  1.9 

53  1.2 

287:  6.5 

462  10.9 

1851  4.3 

80,  1.9 

62  1.4 

86,  1.9 

311  7.4 

468  10.0 

4,067 j  4.6 


41 

109 

69 

118 

34 

31 

24 

25 

40 

120 

130 

15 

6 

47 

126 

37 

41 

22 

124 

231 

85 

34 

20 

41 

164 

215 


30 
99 
78 
116 
37 
33 
33 
22 
51 
146 
125 
13 


160 

38 

25 

31 

163 

231 

100 

46 

36 

45 

147 

253 


PARENTAGE. 


134 
12 
10 
32 

128 

28 

31 

22 

163 

176 

121 

42 

29 

35 

130 

216 


1,955  I  2,112   1,309 


121 

16 

4 

61 

158 

47 

35 

31 

124 

286 

64 

38 

33 

51 

181 

252 

1,502  1 


22 


4 
27 
8 
3 
14 
3 
3 
22 


DIVISIONS   OF    THE   STATE. 


c  s 

W  O 


Cl,    I  a, 


57 
47 
61 
14 
17 

9 
19 
24 
80 
86 
12 

2 
34 
72 
22 
37 

80 
133 
35 
21 
21 
14 
37 
143 


42 

144 
32 
72 

45 

17 

28 

14 

33 

141 

108 

3 

10 

50 

138 

35 

21 

19 

132 

268 

94 

35 

12 

57 

255 

243 


.E  a 
«  o 


190  1  211  i  298  1,100  2,048  ,  220 


DISEASES    OF    THE    HEART. 


The  number  of  deaths  reported  in  Rhode  Ishxnd,  in  1880,  from  dis- 
eases of  the  heart,  was  231.     It  is  the  largest  number  ever  reported  in 
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Rhode  Isliind  from  tliis  cause,  and  was  the  fifth  most  fatal  disease  in 
the  order  of  hirgest  number  during  1880. 

The  following  Table  shows,  for  each  of  the  last  sixteen  years,  1865 
to  1880  inclusive,  the  whole  number  of  deaths  in  the  State;  the  num- 
ber and  percentage,  and  the  sex  and  parentage  of  the  decedents  frum 
diseases  of  the  heart,  and  the  number  of  the  same  in  each  division  of 
the  State: 

Table  LVIII. 


years. 


1865     .    . 
1866...,. 

1867 

1868 

1869 

18V0    . . . 
1871.   .    . 

1872 

1873  .... 

1874 

1875 

1876 

1877  . .    . 

1878 

1879 

1880 

Totals, 
16  years. 


3,405 
2,970 
2,889 
2,912 
3,382 
3,238 
3,344 
4,247 
4,403 
4,229 
4,317 
4.116 
4,450 
4,441 
4,472 
4,829 


DISEASES  OF   THE  HEART. 


98  2.88 

115|  3.87 

114  3.94 

116j  3.96 

1281  3.78 

117|  3.61 

144  4.30 

189  4.45 

189!  4.29 

214  5.06 

186  4.31 

166  4  03 

182j  4.09 

166'  3.73 


202 
231 


61.644    2,557 


4.78 
5.03 


4.15 


SEX. 

"a 
1^ 

o 
13 
S 

51 

47 

58 

57 

67 

47 

58 

58 

75 

53 

77 

40 

78 

66 

104 

85 

83 

106 

109 

105 

84 

102 

86 

80 

94 

88 

88 

78 

114 

88 

125 

106 

1,351 

1,206 

PARENTAGE. 


65 
90 
81 

79 

79 

77 

91 

119 

122 

150 

113 

109 

110 

109 

127 

146 


1,667 


890 


DIVISIONS  OF  THE  STATE. 


«5 


83 


169 


is  3 

o  o 


12 

11 

8 

8 

10 

14 

28 

22 

10 

9 

15 

16 

29 


207   689 


47 
40 
49 
52 
62 
59 
77 
93 
101 
106 
88 
86 
93 
83 
111 
104 


1,251 


be^ 


5 
9 

8 
4 
4 
1 
6 
13 
11 
18 
12 
12 
13 
14 
9 
9 
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Tiie  ditfercnce  in  the  percentage  of  males  and  females,  and  also  of 
American  and  foreign  parentage,  of  the  decedents  from  diseases  of  the 
heart  is  rpiite  notewortiiy. 

Of  the  2,557  }>ersons  deceased  from  diseases  of  tiie  heart,  in  the  last 
sixteen  years,  1,351  were  males,  and  1,206  were  females;  or  52.83  males 
and  47.17  females  in  each  100;  or  112.0  males  to  each  100  females, 

18 
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The  difference  in  parentage  is  much  more  noticeable  than  that  of 
sex. 

Of  the  2,557  decedents  from  disease  of  the  heart,  there  were  1,667 
of  American  parentage,  and  890  of  foreign  parentage. 

The  proportions  would  therefore  stand  as  follows: 

To  every  100  of  foreign  parentage  there  were  about  190  of  Amer- 
ican; or  65.2  American,  and  34.8  of  foreign  parentage  in  each  100 
deaths. 

The  following  Table  shows  the  number  of  decedents  from  diseases 
of  the  heart,  in  each  divisional  period  of  life,  in  each  of  the  last  sixteen 
years : 

Table  LIX. 


YEARS. 


1865. 

1866. 

1867. 

1868. 

1869 

1870. 

1871 

1872 

1873. 

1874 

1875 

1876. 

1877. 

1878. 

1879 

1880 


Totals,  16  years. 


266 


10 


153 


263 


277 


390 


532 


29 

13 

42 

9 

40 

12 

41 

9 

39 

10 

33 

13 

35 

11 

36 

16 

49 

28  ! 

508 

159  ' 

1 

The  results  of  sixteen  years  registration,  with  record  of  ages  of 
decedents  from  diseases  of  the  heart,  show  in  periods  of  twenty  years 
of  life,  the  following  percentages: 
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Under  20  years  of  age 10.4  per  cent. 

Between  20  and  40 16.3  per  cent. 

Between  40  and  60 26.2  per  cent. 

Between  60  and  80 40.6  per  cent. 

Over  80 6.2  per  cent. 

Not  stated 0.3  per  cent. 

It  will  be  seen  that  nearly  one  half  of  all  the  deaths  from  diseases 
of  tlie  heart,  were  of  persons  over  sixty  years  of  age. 

PNEUMONIA    AND    CONGESTION    OF   THE    LUNGS. 

The  following  Table  shows,  for  each  of  the  last  sixteen  years,  the 
whole  number  of  deaths  reported  in  Rhode  Island;  the  number  and 
the  percentage,  with  the  sex  and  the  parentage  of  the  decedents  from 
pneumonia  and  congestion  of  the  lungs,  and  the  number  in  each  year, 
in  each  division  of  the  State: 

Table  LX. 


1 
1 

1 

a 

3 
V 

o 

PNEUMONIA  AND  CONGESTION   OF   THE  LUNGS. 

YEARS. 

o 

*i 

of 

1 

a 

0 
V 

■J 
a 

u 

u 

SEX. 

PARENTAGE. 

DIVISIONS  OF  THE  STATE. 

CO 

"3 

s 

'C 

a 

V 

o 

V  o 

Providence 
County, 
Towns. 

Providence 
City. 

a 

2 

.S  a 

1865  

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

3,405 
2,970 
2,889 
2,912 
3,382 
3,238 
3,344 
4,247 
4,403 
4,229 
4,317 
4,116 
4,450 
4,441 
4,472 
4,829 

175 
193 
172 
191 
190 
182 
218 
2S9 
234 
250 
400 
339 
236 
317 
811 
364 

5.1 
6.5 
5.9 
6.6 
5.6 
5.6 
6.5 
5.4 
5.3 
5.9 
9.3 
8.2 
5.1 
7.1 
7.4 
7.9 

80 

94 

68 

99 
104 
102 
104 
119 
127 
118 
199 
164 
104 
143 
148 

180  1 

1 

95 
99 
104 
92 
36 
80 
114 
110 

m 

132 
201 
175 
122 
174 
163 
184 

no 

127 
103 
120 
110 
96 
129 
125 
143 
143 
243 
162 
127 
176 
168 
177 

65 

66 

69 

71 

80 

86 

89 

104 

91 

107 

157 

177 

99 

141 

148 

187 

8 

13 

8 

9 

7 

6 

12 

11 

11 

6 

14 

13 

10 

10 

7 

26 

11 
17 
12 

5 
10 
12 
21 

1 

9 
13 
27 
28 

7 
11 
15 
16 

21 
13 
12 
16 
10 
15 
11 

9 
10 

7 
25 
16 
14 
18 
16 
18 

49 
59 
56 
54 
63 
55 
68 
74 
65 
73 
105 
97 
81 
110 
103 
92 

74 

81 

68 

92 

88 

78 

85 

120 

123 

136 

198 

163 

98 

140 

156 

192 

12 
10 
16 
15 
12 
16 
21 
14 
16 
15 
31 
27 
16 
28 
16 
20 

Totals, 
16  years.. 

61,644 

3,991       6.6 

1 
1,953    2,038  1 

1            1 

2,254 

1,737 

1 
171  1    210       330     1  204 

1            ,            1    ' 

1,892 

284 
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The  number  of  decedents  from  pneumonia  and  congestion  of  the 
lungs,  during  1880,  was  Larger  than  in  any  previous  year,  with  the 
exception  of  1875.  The  proi>ortion  of  the  sexes  was  nearly  equal, 
and  the  difference  in  the  i)arentage  was  considerably  less  than  the 
average. 

The  number  of  decedents  in  Bristol  county  was  nearly  double  that 
of  any  previous  3'ear,  and  nearly  four  times  as  many  as  in  1879.  There 
was  an  increase  of  20  per  cent,  over  the  previous  year  in  Newport 
county;  about  23  per  cent,  in  Providence  city;  and  83  per  cent,  in 
Washington  county. 

The  following  Table  shows,  for  each  of  the  last  sixteen  years,  the 
number  of  decedents  in  Rhode  Island  from  pneumonia  and  congestion 
of  the  lungs,  in  eacli  of  the  several  periods  of  life: 

Table  LXI. 


-o 

YEARS. 

in 

o 

o 

o 

c5 

o 

o 

d 

> 
o 

as 

a 
65 

2 

>n 
4 

o 

o 

2 

o 
o 

o 

i 

14 

o 

i 
11 

o 

i 

15 

o 

i 

17 

2 
S 

21 

o 

i 

21 

a 

CS 

s 

5 

1865 

1866 

57 
57 
70 
64 
84 

4 
9 
4 
11 
6 

4 
2 
3 
1 
5 

5 
3 
3 
2 
4 

12 
10 
15 
11 
6 

10 

11 

8 
12 

7 

14 
13 
16 
9 

8 

21 
16 
13 
28 
14 

25 
25 
19 
25 
20 

32 
13 
27 
16 
19 

9 
12 
13 
U 

8 

1867.         

1 

1868       

1869         

1870 

1 

1871 

71 

W 

2 

7 

10 

17 

16 

16 

35 

17 

19 

1 

1872 

83 

5 

1 

7 

17 

20 

19 

22 

24 

19 

11 

1 

1873            

105 
76 

4 
9 

8 
4 

3 
6 

10 
17 

14 
17 

16 
25 

17 
21 

24 
40 

23 
27 

10 

8 

1874 

1875 

120 

9 

3 

8 

22 

30 

35 

39 

61 

43 

28 

2 

1876       

116 
79 

5 
2 

4 

3 

20 
15 

20 
15 

32 
24 

35 
27 

48 
22 

39 
24 

17 
9 

1877 

2 

1878      

115 
102 

9 

8 

4 
1 

10 
3 

14 
14 

17 
27 

28 
26 

20 
35 

42 
38 

46 

38 

13 
19 

1879 

1880.     

95 

18 

3 

16 

14 

33 

37 

46 

47 

43 

12 

Total 

1359 

114 

47 

87 

221 

269 

333 

387 

516 

446 

204 

8 

The  very  great  increase  of  mortality  from  pneumonia,  in  persons 
from  five  to  ten  years  of  age,  is  quite  remarkable.     The  average  of 
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fifteen  years  previous  to  1880,  was  G.4  decedents  from  five  to  ten  years 
of  age.  It  will  be  seen  that  tlie  number  in  1880,  that  is,  18,  is  nearly 
three  times  the  average  of  tlie  preceding  years. 

The  same  remarks  will  api)ly  equally  wrll  to  the  period  of  life  be- 
tween fifteen  and  twenty,  in  which  the  i)ro})ortionate  increase  of 
mortality  is  even  greater. 

TYPHOID    FEVER. 

The  number  of  deaths  in  Rhode  Island,  in  1880,  reported  under  the 
general  title  of  "Fevers,"  was  158.  This  number  is  44  more  than  in 
1879,  and  8  more  than  in  1878.  The  number  includes  all  reported 
under  the  following  specific  terms:  "Bilious,"  4;  "Remittent,"  3; 
"Typhoid  or  Typhus,"  137;  "Yellow  Fever,"  1 ;  "  Fever,"  13.  It  is 
probable  that  nearly,  all  fevers  occurring  in  Rhode  Island  are  essentially 
typhoid,  the  type  being  modified  by  a  variety  of  circumstances.  Of 
course  the  term  is  not  designed  to  cover  all  febrile  states,  dependent  on 
malaria  or  a  variety  of  acute  and  chronic  inflammations. 

The  following  Table  shoAvs,  for  each  of  the  last  sixteen  years,  the 
whole  number  of  deaths  in  the  State;  the  number  and  the  percentage, 
and  the  sex  and  parentage  of  the  decedents  from  fevers,  and  the  num- 
ber in  each  division  of  the  State: 
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« 
o 

s 

o 

TYPHOID   FEVER. 

YEARS. 

0) 

'2 
o 

a 

V 

SEX. 

PARENTAGE. 

DIVISIONS  OP   THE   STATE. 

m 

0) 

■a 

i 

d 
a 
a 

Q 
•< 

1 

it 

§5 

a  a 
<u  a 
MO 

It 

So 

>  o  o 

a. 

0) 

IS 

a 
o  . 

tot- 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874...... 

1875 

1876  

1877 

1878 

1879 

1880 

3,405 
2,970 
2,889 
2,912 
3,382 
3,238 
3,344 
4,247 
4,403 
4,229 
4,317 
4.116 
4,450 
4,441 
4,472 
4,829 

229 
150 
119 
84 
101 
153 
125 
179 
172 
117 
147 
126 
134 
150 
114 
158 

6.4 
5.0 
4.1 
2.9 
3.0 
4.7 
3.7 
4.2 
3.0 
2.8 
3.4 
3.0 
3.0 
3.4 
2.7 
3.4 

114 
73 
60 
45 
53 
66 
60 
87 
73 
57 
73 
65 
63 
68 
47 
74 

115 
77 
59 
39 
48 
87 
65 
92 
99 
60 
74 
61 
71 
82 
67 
84 

149 
82 
84 
57 
79 
80 
69 
91 

113 
56 
90 
71 
65 
77 
63 
94 

80 
68 
35 
27 
22 
73 
56 
88 
59 
61 
57 
55 
69 
73 
51 
64 

8 
7 
9 
4 
7 
5 
2 
4 
4 
1 
1 
5 
8 
13 
4 
8 

90 

17 
5 

10 
5 
7 

11 

12 
9 
10 
4 
9 
10 
15 
13 
12 

22 
32 

17 
7 
1 

14 

10 
6 
9 
3 
6 

13 
8 
7 
6 
5 

82 
54 
47 
30 
37 
57 
41 
75 
61 
37 
49 
44 
52 
62 
44 
66 

79 
45 
31 
23 
33 
49 
51 
65 
56 
58 
69 
33 
44 
58 
40 
62 

21 
7 
5 
15 
16 
17 
13 
17 
88 
8 
18 
22 
12 
14 
7 
15 

Totals, 
16  years . . 

61,644 

2,258 

3.6 

1,078 

1,180 

! 

1,320       938 

1 

157 

166 

838 

786 

240 

It  will  be  seen  that  the  number  of  decedents  from  ''Fever,"  in 
1880,  was  not  only  larger  than  in  1879,  but  the  percentage  of  mor- 
tality from  that  cause,  to  all  named  causes  of  death,  was  also  con- 
siderably larger. 

SEX. 

The  difference  in  regard  to  sex  was  less  than  in  the  previous  year, 
113.5  females  to  each  100  males  in  1880;  as  against  142.5  females  to 
each  100  males  in  1879.  The  average  of  the  last  sixteen  years  is  about 
109  females  to  each  100  males;  or  52.2  females  and  47.8  males  in  each 
100  decedents. 
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PARENTAGE. 

In  relation  to  parentage  the  difference  in  number  was  quite  unusual. 

Of  the  decedents  from  "Fever,"  in  1880,  there  were  94  of  American 
parentage,  and  64  of  foreign;  or  146.8  of  American  to  each  100  of 
foreign;  or  59.5  of  American  and  40.5  of  foreign  parentage  in  each 
100  decedents. 

The  following  Table  shows  the  number  of  decedents  from  fevers,  in 
each  division  of  ages,  in  each  of  the  last  sixteen  years,  in  the  State  of 
Rhode  Island: 

Table  LXIII. 


TYPHOID  fever. 

Periods  of 

Life. 

■o 

o 

?^ 

YEARS. 

in 

c 

g 
o 

o 

S 
o 

o 

o 

■a 

B 

« 

5 
35 

2 

18 

46 

54 

8 
30 

o 
14 

s 

18 

s 

7 

5 

2 

o 

1865 

1866 

23 

10 

21 

26 

21 

16 

9 

14 

10 

1867  

17 

6 

23 

33 

12 

11 

8 

4 

2 

2 

1 

1868 

10 

7 

10 

21 

8 

8 

10 

4 

5 

1869 

10 

8 

14 

28 

9 

7 

9 

8 

6 

2 

1870 

15 

13 

28 

39 

16 

20 

' 

7 

6 

1 

1871 

13 

10 

30 

9H 

18 

Ifi 

9 

4 

5 

9, 

1872 

17 
27 
10 

18 
12 
14 

34 
34 
26 

54 
31 
32 

20 

25 

9 

9 
13 
5 

12 
13 
10 

11 
7 
3 

3 

8 
6 

1 
2 
2 

1873  

1874 

1875                     

23 
21 

14 
10 

19 

15 

43 
24 

18 
14 

10 
9 

10 
6 

6 
16 

4 
6 

8 

1876 

2 

1877                             

22 

17 

13 
16 

13 
27 

36 

47 

20 
13 

6 
11 

5 
12 

7 
2 

2 
3 

2 
2 

1 

1878 

1879 

19 

7 

14 

26 

15 

6 

3 

12 

8 

3 

1 

1880 

25 

12 

24 

43 

23 

12 

10 

5 

3 

1 

Totals 

304 

188 

368 

575 

271 

175 

151 

117 

82 

24 

6 

During  the  year  1880,  there  were  a  larger  number  of  decedents  from 
fever,  in  every  period  of  life  under  sixty  years,  than  in  1879. 

This  is  seen  in  a  very  marked  degree  under  the  age  of  thirty,  that 
is,  104  decedents  in  1880  against  i)(j  in  1879.  Typhoid  fever  is,  how- 
ever, a  disease  which,  in  the  average  of  years,  affects  much  the  largest 
number  of  persons  in  the  middle  periods  of  life. 
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COMPARATIVE    RESULTS. 

The  following  Table  shows  the  percentage  of  total  mortality  from 
several  prominent  causes,  as  reported  in  1880,  in  the  whole  State,  and 
in  the  several  divisions  of  the  State;  and  also  the  [)ercentages  of  the 
same  causes  in  the  whole  State,  in  1878  and  1879: 

Table  LXIV. 


CAUSES  OF  DEATH. 


AccidentB  (all  kinds).  .  . 
Apoplexy  and  Paralysis. 

Brain,  Diseases  of . 

Cancer 

Cholera  Infantum 

Consumption 

Convulsions  and  Pits 

Croup 

Debility 

Diarrhoea .. 

Diphtheria 

Dysentery 

Fevers 

Heart,  Diseases  of 

Hooping  Cough  

Hydrocephalus 

Kidneys,  Diseases  of.  .. 

Liver,  Diseases  of 

Marasmus 


Pneumonia  and  Congestion  of 
the  Lungs 


Scarlatina. 


1.91 

8.61 
1.44 
2.28 
6.22 
9.09 
L92 
L44 
4.30 
.48 
1.44 
1.44 
3.82 
4.31 


1.43 

.48 
1.91 
1.44 

12.45 
10.51 


5.81 
4.41 
2.04 
3.40 
3.75 
1.').46 
4.48 
1.02 
1.68 
.34 
2.05 
1.71 
4.09 
7.20 


*j       ^^   - 


aa  F 
>  3  S 
S  o  o 


1.37 
1.71 
1.03 


5.45 
10.25 


3.81 
10.47 


go 


228 

5.05 

2.88!     3.66 

1.90!     4.54 

286i     3.20 

I 
11.43     10.06 

I     4.12, 

.95      1.371 

1.90,     3731 

4.56 

.91 


So     >'^ 


.95 
5.72 


1.37 
10.51 
i       .91 

1.91         .45 

1.92!     3.64 

i 
1.92|     2.731 

.95      1.80 


2.65 

4.94 

3.83 

1.80 

6.47 

13.15; 

3.77i 

1.39 

5.83' 

I 

1.67 

1.38 

.56 

4.67 

4.13 

I 
.42 

! 

.35 

1.88 
.83; 
.90 


«o 


3.16  1.48 

3.78;  4.83 

.3.89  2.16 

I 

3.30  1.49 

4.84i  7.41 

15.62i  12.22 

2.38,  1.49 

1.45  2.21 


1.31 
1.45 


2.59 
1.48 

2. 94 1  6.30 
.58 

2.49      5.55 

5.06      3.33 
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7.90      7.37|     7.49 
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Table  LXIV.  presents  a  very  comprehensive  summary  of  the  pro- 
portions which  the  mortality  from  several  of  the  most  prominent 
causes  of  death,  bear  to  the  whole  number  of  deaths  from  specified 
causes. 

It  will  be  seen  that  great  differences  in  the  percentages  of  the 
various  causes  of  death,  occur  in  the  dilferent  divisions  of  the  State. 

Tliese  differences  would  be  expected  in  contagious  diseases,  which 
might  prevail  in  one  locality  during  one  year,  and  in  another  locality 
in  another  year. 
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But  differences  are  also  found  in  the  causes  of  deatli  wliicli  niiglit 
reasonably  be  supjjoscd  to  occur,  not  only  in  the  same  projjortion  in 
the  same  localities  from  year  to  year,  but  also  in  about  the  same  pro- 
portion in  all  localities. 

In  the  above  Table,  however,  it  should  be  noticed  that  the  per- 
centages are  in  proportion  to  number  of  deaths  in  each  locality  or 
division  of  the  State,  and  not  in  proportion  to  the  population. 

The  number  of  deaths  rejjorted  in  1880,  was  larger  than  in  any 
preceding  year.  The  same  number  of  deaths  from  any  cause  during 
that  year,  would,  therefore,  luive  a  smaller  percentage  than  during 
any  i)receding  year. 

In  the  three  last  columns  of  the  Table,  may  be  found  comparisons 
of  the  percentages  of  the  different  causes  of  death,  to  whole  number 
of  deaths  from  known  causes,  for  the  three  years  1878, 1879  and  1880. 

It  will  be  seen  that  there  is  considerable  variation  from  year  to  year, 
in  the  proportion  of  the  same  disease. 

Cholera  infantum  shows  a  considerably  larger  proportion  in  1880, 
than  in  the  two  jireceding  years,  notwithstanding  the  increased  num- 
ber of  deaths  from  other  causes. 

Consumption  shows  a  smaller  percentage  than  in  the  two  previous 
years,  because  of  the  increased  whole  number  of  deaths  from  all 
causes,  although  tlie  number  of  deaths  from  consumption  was  larger 
in  1880  than  in  1879. 

Diphtheria  has  a  largely  diminished  percentage,  while  scarlatina  has 
a  percentage  considerably  in  excess  of  previous  years. 
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REGISTRATION    RETURNS. 


The  returns  of  deaths,  as  recorded  in  the  different  towns  in  the 
State  in  the  year  1880,  are  without  doubt  more  complete  than  during 
any  previous  year  of  registration  in  Rhode  Island.  That  is  to  say, 
there  were  fewer  deaths  occurring  in  1880,  in  the  towns,  of  which  no 
report  or  return  was  made  to  the  town  or  city  clerk.  It  is  also  to  be 
remarked,  that  the  returns  of  registration  made  to  the  office  of  the 
state  board  of  health,  or  state  registrar,  by  the  town  clerks,  have 
been  more  uniform  in  the  fullness  and  completeness  of  statement  in 
relation  to  all  the  facts  and  circumstances  connected  with  the  dif- 
ferent events  of  birth,  marriage  and  death,  as  required  by  law. 

There  is  necessarily  considerable  delay  in  publishing  the  registration 
returns  of  any  year,  for  the  reason  that  they  are  in  a  considerable 
proportion  collected  under  the  supervision  of  the  town  or  city  clerks, 
during  the  months  of  January  and  Febrnary  in  the  year  following 
that  in  which  the  events  occurred.  Nearly  half  of  the  following  year 
sometimes  elapses  before  tlie  returns  from  all  the  towns  are  received 
by  the  state  registrar,  and  therefore  the  work  of  classifying  and 
tabulating  is  delayed.  That  is  a  labor  involving  great  care  and  pa- 
tience. The  picking  out  of  the  different  facts  connected  with  each 
separate  event,  and  recorded  in  hundreds  of  pages  of  mannscriist,  and 
tabulating  the  kinds  and  numbers  of  the  same  thus  ascertained,  under 
the  proper  classifications,  is  a  work  of  months. 

It  will  be  understood,  therefore,  that  promptness  of  return,  and 
uniformity  in  the  modes  of  filling  the  blanks,  and  making  the  annual 
returns  to  the  state  registrar  is  of  great  im2:)ortance  in  the  way  of 
facilitating  the  work. 

The  following  circular  was  sent  at  the  close  of  the  year  1881,  to 
the  town  clerks  of  the  several  towns: 

Office  of  the  State  Registrak, 

Providence,  December,  1881. 

To  the  Town  Clerk  of  the  Town  of ; 

Dear  Sir. — It  is  quite  desirable  that  the  returns  of  births,  marriages  and  deaths 
from  the  several  towns  in  the  State  should  be  as  complete  and  accurate  as  possible. 
It  is  known  that  some  births  and  deaths  occur  in  the  State  that  fail  to  be  put  on 
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record.  Among  other  causes  of  such  failure,  tlie  most  prominent  is  the  removal 
of  the  families  in  which  such  births  and  deaths  occur,  out  of  the  tosvn  in  which 
they  occurred,  before  the  collector  of  returns  of  births  and  deaths  canvasses  tlie 
town  for  them.  This  defect  iu  regard  to  births  can  be  greatly  remedied  by  a 
careful  inquir}-  on  the  part  of  every  collector  of  returns  in  regard  to  every  child 
of  one  year  old  and  less,  found,  and  to  be  found,  in  the  town  which  he  is  canvassing. 
When  the  collector  finds  a  child  whose  birth  occurred  in  some  other  town  than 
the  one  he  is  canvassing,  he  should  make  the  same  incjuiries  as  in  other  cases,  and 
record  on  same  blank  returns;  the  said  returns  to  be  put  in  the  hands  of  the  town 
clerk  as  in  other  cases,  and  recorded  by  him  in  the  town  record,  the  same  as  of 
those  whose  births  occurred  in  the  town,  with  the  exception  of  stating  the  town 
where  the  birth  occurred,  and  the  State,  if  occurring  in  another  State. 

After  tlie  town  clerk  has  copied  the  town  record  of  births  on  the  large  registra- 
tion returns,  and  forwarded  the  same  to  the  Secretar}-  of  the  State  Board  of 
Health,  or  State  Registrar,  he  should  then  send  the  collectors  small  returns  of 
births  that  have  occurred  in  other  towns,  to  the  town  clerks  of  the  towns  where 
the  births  occurred. 

The  idea  is,  that  the  losses  and  gains  in  number  in  the  different  towns  will 
thereby  be  best  equalized,  and  the  whole  number  of  births  in  the  State  more  fully 
ascertained. 

The  same  idea  will  hold  good,  not  only  as  between  towns,  but  also  as  between 
States.  The  children  born  iu  other  States  during  the  year  preceding  the  canvass, 
and  found  in  this  State  at  the  time  of  the  canvass,  will  be  about  the  same  in 
number  as  of  those  born  in  this  State  and  removed  to  another  State  before  the 
canvass  is  made. 

All  children  then,  found  iu  any  town,  whose  birth  occurred  during  the  preced- 
ing j'ear,  will  be  enrolled  in  the  town  record  of  births  of  the  town  where  residing 
at  the  time  the  canvass  is  made  in  January,  and  be  forwarded  to  the  State  Regis- 
trar the  same  as  those  born  in  the  town. 

The  collector  should  always  be  instructed  to  obtain  returns  of  rtZt  deaths,  which 
may  come  to  his  knowledge,  whether  previously'  reported  to  the  town  clerk  or 
not,  and  if  he  obtains  information  and  makes  returns  of  deaths  that  occurred  in 
other  towns,  and  in  families  removed  to  and  residing  in  the  town  which  he  is 
canvassing,  at  the  time  the  returns  are  collected,  the  said  returns  should  be  re- 
corded in  the  town  where  collected,  and  then  transmitted  to  the  town  in  which 
the  death  occurred,  as  in  the  case  of  births.  The  fees  will  be  the  same  as  in  the 
ordinary  returns. 

Physician's  certificate  of  cause  of  death  should  always  be  obtained  when 
possible. 

The  necessity  of  exercising  great  diligence  in  obtaining  correct  information  in 
regard  to  the  vital  statistics  of  the  towns,  should  be  strongly  impressed  on  the 
minds  of  canvassers. 

The  registration  returns  of  births,  marriages  and  deaths  which  occurred  in  the 
several  towns  of  the  State,  during  the  past  year,  and  returnable  to  this  office, 
should  have  the  returns  of  each  cla.ss  by  itself,  as  heretofore,  that  is,  the  births, 
marriages  and  deaths  on  separate  blanks,  and  the  sheets  stitched,  or  otherwise 
fastsned  together  in  regular  order  as  they  come  in  the  quire,  and  the  name  of 
the  class,  whether  births,  marriages  or  deaths,  and  name  of  the  town  from  which 
they  are  sent,  should  be  written  on  the  first  outside  page. 

Yours  respectfully, 

CIIAS.  H.  FISHER, 

State  Eeguitrar. 
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MARRIAGES. 

The  radical  cliaiigc  in  the  marriage  laws  of  Ehode  Island,  enacted 
during  the  January  session  of  the  General  Assembly  in  1881,  enlarged 
tlic  duties  of  the  town  and  city  clerks  in  relation  to  the  proceedings 
preliminary  to  the  solemnization  of  the  marriage  ceremony,  and 
added  the  item  of  divorce  to  the  returns.  The  requirements  of 
clergymen  and  others  authorized  by  law  to  join  persons  in  marriage, 
were  also  increased,  and  more  definite  restrictions  imposed. 

It.  was  enacted  that  the  new  law  should  go  into  effect  on  the  first 
day  of  July,  1881. 

In  order  that  the  town  clerks  should  be  enabled  to  comply  with  the 
new  law,  it  Avas  necessary  to  devise  a  new  set  of  blanks  to  meet  tlie 
varying  requirements. 

The  necessary  blanks  comprising  the  record  of  intention  of  marriage, 
the  certificate  of  the  town  or  city  clerk  or  city  registrar,  of  the  fact 
of  such  intention  having  been  recorded,  and  the  certificate  of  consent 
of  parent  or  guardian  to  marriage  of  minor  were  duly  prepared  and 
forwarded  in  sufficient  numbers  to  all  the  town  and  city  clerks  in  the 
State,  previous  to  the  first  day  of  July. 

The  following  are  the  forms  of  the  blanks  then  sent  and  now  in  use: 
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Intentions  of  Marriage  Recorded  in  the  Town  of R.   I. 

I3XJRI3Sr&    THK    YEAR    188 

7^      "  '  '   /^ 


1.  Full  luuiic  of  Groom  ? 

2.  Place  of  KesidcnceV 

3.  Age  in  years? 4.     Color? 

5.  Occupation? 

6.  Place  of  birth?.... 

7.  Father's  name 

8.  Mother's  Maiden  name? 

Parents'  Birth-places?   Fa Mo 

Parents' Occupations?   Fa Mo 

9.  Full  name  of  Bride  ? 

(Maiden  name?) 

10.  Place  of  residence? 

11.  Age  in  years? 12.     Color? 

13.  Place  of  birth? 

14.  Father's  name? 

15.  Mother's  Maiden  name? 

Parents' Birth-places?   Fa Mo 

Parents' Occupations?  Fa  Mo 

16.  No.  of  Marriage?    Of  Groom? Of  Bride? 

17.  Widower,  Widow,  or  Divorced?     Groom? Bride?. 

Date  of  record  ? 

To  be  married  by at 

Name  of  Ajiplicant? 


158 


STATE   BOARD  OF   HEALTH. 


[1881. 


TOWN  CLERK'S  OFFICE, 


.188. 


No. 


I  hereby  certify  that  the  intentinn  of  marriage  between 


is  duly  recorded  in  this  office. 
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N.  B.— The  town  or  city  Cleric,  or  person  officiating,  will  require  the  signatures 
of  the  Groom  and  Bride  to  their  certificate,  and  name  of  witness  thereto,  on  the 
reversed  page.  If  Groom  or  Bride  has  been  divorced,  write  ' '  Divorced  "  after 
No.  of  marriage,  at  No  14. 

When  a  marriage  is  entered  in  the  town  record  of  marriages,  if  either  party 
has  been  divorced,  write  "Divorced"  in  column  No.  of  Marriage,  after  the  num- 
ber 1st,  3d,  &c.,  is  stated. 
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Return  of  a  Marriage. 


STATE    OF    RHODE    ISLAND. 
•  •  » 


1.  Full  name  of  Groom?. .  I 

2.  Place  of  Residence.' 

3.  Age  in  years? 

4.  Occupation? 

5.  Place  of  birth? 

6.  Father's  name? 

7.  jMolher's  Maiden  name? 

rareiits' Birth-place? Fa.... Mo- 

Parents'  Occupation  ?  Fa Mo . 

8.  Full  name  of  Bride  ? . . .  


(Maiden  Name  if  a  Widow ?)    

y.    Place  of  Residence?. ... 

10.  xVge  in  years? 

11.  Place  of  birtii? 

13.    Father's  name? . .     

13.    Mother's  Maiden  name? 

Parents' Birth-i)lace? Fa Mo. 


Parents'  Occupation? Fa Mo 

14.  No.  of  the  Marriage?. . .  Of  Groom Div.     Of  Rride Div. 

15.  Color  of  the  parties?  ...  

N.  B.— At  No.  1,5,  state  wlielher  white,  black,  or  mulatto.    At  No.  14,  state  whether  this  marriage 
is  the  1st,  3(1,  3d,  &e..  marriage  of  each.    ^IT-Give  th«  middle  names  in  Fui.l...,^3 


■  1S8 


W(\  the  Groom  mul  Bride  named  in  the  aboee  Certificate,  hereby  certify  that  the 
iuforiniition  yiren  is  correct  to  the  best  of  our  knowledge  and  belief. 

Groom. 

Bride. 

Signed  in  presence  of 


N.  IV — The  above  blanks  niusi  be  filled,  and  llie  certificate  must  be  signed  by  both  Groom  and 
Bride,  and  mwM  be  L'iven  to  the  person  about  to  solemnize  the  marriage,  before  the  marriage  can 
be  legally  solemnized  in  the  State  of  Khode  Island. 
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CERTIFICATE   OF   CONSENT   TO    MARRIAGE   OF   MINOR. 


.R  I. 1S8 


Father, 

. ,  Mother,    of 

Guardian, 

.  ..hereby  give  my  consent  to 


h marriaye  with. 

of 


Witnes.^. 


At  the  same  time,  desiring  to  bring  to  the  attention  of  all  the 
clergymen  and  other  persons  autliorized  to  join  persons  in  marriage 
in  Rhode  Island,  a  large  nnmber  of  whom  had  no  knowledge  of 
any  change  in  the  laws  in  relation  to  marriage,  or  a  very  imperfect 
knowledge  if  any,  and  also  to  remind  the  town  clerks  of  the  enlarge- 
ment of  their  duties,  the  following  circular  was  sent  to  all  the  town 
clerks  and  clergymen  in  the  State: 

(CIRCULAR  K.) 

OFFICE  OF  SECRETARY  OF  THE  STATE  BOARD  OF  HEALTH. 

Dear  Sir: 

The  recent  radical  change  of  the  law  in  relation  to  marriage  seems  to  require 
more  special  notice  than  is  given  by  the  general  report  of  legislative  proceedings, 
and  the  publication  of  the  Acts  passed  by  the  General  Assembly. 

The  following  rules  will  have  reference  to  the  duties  of  clergymen  and  town 
or  city  clerks,  or  city  registrar,  and  are  in  conformity  with  the  present  status  of 
the  marriage  law : 

1.  Persons  may  marry  within  the  degrees  of  consanguinity  heretofore  allowed 
by  law. 

2.  The  marriage  of  idiots,  lunatics,  and  of  persons  having  a  husband  or  wife 
living,  is  unlawful  and  absolutely  void. 

3.  There  is  no  legal  bar  to  the  intermarriage  of  whites  and  persons  of  color. 

4.  Any  ordained  minister  or  elder  of  any  religious  denomination,  or  minister 
of  any  society  professing  to  meet  for  religious  purposes  and  incorporated  and 
sustaining  a  minister  publicly  ordained,  who  shall  be  domiciled  in  this  State,  and 
either  Justice  of  the  Supreme  Court,  may  join  persons  in  marriage  in  any  town 
in  the  State;  also  wardens  in  the  town  of  New  Shoreham.  It  will  be  seen  that 
clergymen  from  other  States  cannot  solemnize  marriages  in  Rhode  Island. 
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5.  No  minister,  elder,  magistrate  or  warden  shall  join  persons  in  marriage, 
unless  such  persons,  if  residents  of  this  State,  shall  first  present  a  certificate  pro- 
perly executed  and  signed  by  the  town  or  city  clerk  or  city  registrar  of  the  town 
or  city  in  which  such  persons  shall  reside,  and  if  not  I'esidents  of  this  State, 
then  from  the  town  or  city  cleric  or  registrar  of  the  town  or  cit^'  in  which  the 
marriage  shall  be  solemnized,  to  the  effect  that  the  said  town  or  city  clerk  or 
registrar,  has  duly  recorded  the  intention  of  marriage  between  the  parties  named 
in  the  certificate,  according  to  law;  and  the  certificate  may  also  bear  the  signa- 
tures of  the  Groom  and  Bride  and  witness  thereto. 

6.  No  marriage  shall  be  solemnized  if  lawful  objection  is  made  thereto,  un- 
til such  lawful  objection  is  removed. 

7.  The  solemnization  of  marriage  shall  be  in  the  presence  of  two  witnesses 
at  least,  besides  the  minister  or  other  person  officiating,  whose  signatures  shall 
be  appended  to  the  certificate  of  marriage. 

8.  Marriages  solemnized  in  accordance  with  the  forms,  rites  and  ceremonies 
of  the  various  religious  denominations  respectively,  are  valid  if  otherwise  in 
accordance  with  law. 

9.  Every  person  authorized  to  join  persons  in  marriage  shall  certify  the  time 
when  and  the  place  where  the  marriage  shall  have  been  solemnized,  and  shall  on 
or  before  the  second  Monday  of  every  month,  return  the  certificate  of  every 
marriage  solemnized  by  him  during  the  last  preceding  month,  to  the  town  or 
city  clerk  or  registrar  of  the  town  or  city  in  which  such  rite  shall  have  been 
performed. 

10.  Upon  application,  the  town  or  city  clerk  or  city  registrar  of  the  town  or 
city  in  which  one  or  both  of  the  persons  intending  marriage  shall  reside,  shall 
fill  out  a  blank  return  of  marriage  in  the  form  provided  by  the  Secretary  of  the 
State  Board  of  Health,  and  shall  certify  on  the  reversed  side,  in  the  Ijlank  pro- 
vided, that  the  intention  of  marriage  between  the  parties  named  as  groom  and 
bride  has  been  duly  recorded  in  his  oftice. 

11.  No  town  or  city  clerk  or  city  registrar  shall  issue  any  such  certificate  to 
any  minor  or  person  under  guardianship,  unless  the  consent  in  writing  of  the 
parent  or  guardian  of  such  person  shall  have  been  first  obtained  thereto.  .  The 
legal  minority  of  both  sexes  terminates  at  the  age  of  twenty-one. 

13.  The  town  or  city  clerk  or  city  registrar,  shall,  after  stating  the  No.  of 
marriage,  whether  1st,  2d,  or  3d,  etc.,  at  No.  14,  on  the  return  of  marriage  filled 
out  by  him,  also  state  on  the  same  line  whether  either  the  groom  or  bride  or 
both  has  or  have  been  divorced,  by  writing  the  Avord — divorced,  or  the  contrac- 
tion— div.,  closely  following  the  No.  of  marriage. 

13.  The  town  or  city  clerk  or  city  registrar  shall  obtain  the  facts  in  relation 
to  divorce,  and  to  minority,  and  shall  have  power  of  administering  an  oath 
relative  thereto,  and  may  require  the  signatures  of  the  groom  and  bride,  one  or 
both  at  his  discretion,  at  the  bottom  of  the  return  which  he  will  fill  out  and  cer- 
tify to.  But  if  the  signatures  of  the  groom  and  bride  are  not  required  by  him, 
they  must  be  recjuircd  previous  to  marriage  by  the  person  performing  the 
ceremony. 

Respectfully, 

CHAS.  H.  FISHER, 
State  Registrar  and  Sec.  of  the  State  Board  of  Health. 

June  31st,  1881. 
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REPORTS    OF   MOST    PREVALENT   ACUTE    DISEASES. 

Attention  in  regard  to  the  reasons  for  desiring  montlily  reports  of 
the  most  prevalent  acute  diseases,  from  all  the  towns  in  the  State,  is 
directed  to  remarks  in  the  Second  Annual  Report  of  the  Board  (1879) 
pages  148  to  156  inclusive,  and  Third  Eeport  (1880)  pages  154-156 
and  169-170. 

The  reports  during  1881  have  been  about  the  same  in  general  char- 
acter and  in  detail,  as  those  of  the  previous  year. 

Some  of  the  corresjiondents  have  continued  to  report  with  a  fullness 
and  promptness,  that  have  given  great  satisfaction,  and  are  worthy  of 
much  commendation.  Others  have  been  dilatory,  and  a  few  quite 
irregular  and  uncertain. 

The  returns  of  diseases  prevalent  have,  however,  covered  all  parts 
of  the  State  during  nearly  every  month  in  the  year,  with  perhaps  the 
exception  of  the  western  portions  of  the  towns  of  Coventry  and  West 
Greenwich,  and  the  towns  of  N^evv  Shoreham,  and  Jamestown. 

The  return  blank  used  during  1881  was  nearly  the  same  as  that 
used  during  1880,  and  was  printed  on  j^ostal  card  in  form  as  follows: 

Return  op  Diseases  in 

and  vicinity,  during  tlie  month  of 1881 
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ANNUAL  REPORTS  OF  MEDICAL  CORRESPONDENTS. 


For  the  [)iii'j)u.se  uf  continuing  ;i  plan  wliicii  had  previously  seemed 
to  be  of  advantage,  there  was  sent  at  tlie  end  of  the  year  a  circular  to 
each  of  the  medical  correspondents  and  a  number  of  other  physicians, 
for  a  more  comprehensive  general  report  in  relation  to  disease,  pre- 
sumable causes  of  disease,  and  the  sanitary  condition  of  localities 
during  the  preceding  year  in  their  respective  circuits. 

The  following  was  the  form  of  circular  sent: 


CIRCULAR    H. 

OFFICE  OF  SECRETARY  OF  THE  STATE  BOARD  OF  HEALTH 

PiiOViDENCE,  Jan.  1,  1883. 
To  PhyslcidHS  : 

A  year  since  it  seemed  desirable  in  addition,  and  supplementary  tu,  the  Monthly 
returns  of  regular  correspondents,  to  obtain  from  all  respectable  physicians  in 
every  section  of  the  State  an  Annual  Report  covering  the  whole  twelve  months 
preceding. 

The  following  (luostions  will  indicate  the  information  sought,  and  the  general 
plan  of  such  report;  but  correspondents  need  not  be  confined  to  precise  replies  to 
the  (pieslions  presented,  all  the  freedom  being  allowable  of  such  modifications  and 
additions,  as  the  circumstances  or  peculiarities  of  each  locality  may  seem  to 
Avarraut. 

These  annual  reports  are  desired  for  the  purpose  of  pre.'^enting  the  status  of  the 
public  health  and  the  sanitary  conditions  existing  in  the  different  sections  of  the 
State,  during  the  year  1881,  in  the  Fourth  Annual  Report  of  the  State  Board  of 
Health. 

They  should  be  returned  to  the  Secretary  of  the  Board  by  the  second  week  in 
February. 

Any  additional  postage  stamps  needed  to  cover  postage  on  more  extended  con- 
sideration of  the  topics  suggested,  or  any  other  topic  having  rolatiou  to  the  publiq 
UpftUU,  will  be  immediately  refunded  on  the  receipt  of  papers, 
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QUESTIONS. 
1.     Name  of  city  or  towu,  and  circuit. 


2.  What  lias  been  the  general  amount  of  sickness,  of  all  kinds,  in  your  circuit 
in  1881,  as  compared  with  ordinary  years?  If  greater  or  less,  how  much?  Esti- 
mated. 


3.  What  epidemics  have  prevailed  in  your  circuit  during  the  year  1881?  If 
any,  give  the  names  in  the  order  of  their  occurrence,  in  regard  to  date;  the  length 
of  time  they  were  prevalent;  the  degree  of  severity,  and  the  localities  where  they 
prevailed. 


4.  What  endemic  diseases,  if  any,  have  been  prevalent  in  your  circuit  during 
the  year  1881?  Please  describe  the  peculiarities,  if  any,  and  the  localities  where 
they  occurred. 

5.  What,  in  your  opinion,  is  the  probable  cause,  or  causes  of  the  endemics 

described? 


6.     What  diseases  of  common  occurrence,  not  strictly  endemic  nor  contagious, 
have  had  an  unusually  large  prevalence  in  your  circuit  during  the  year? 


7.     What  contagious  or  infectious  diseases  have  prevailed  in  your  circuit,  with- 
out becoming  epidemic? 


8.     What  diseases  have  been  attended  with  an  unusual  fatality' 


9.  What  circumstances  have  occurred  within  your  observation  or  knowledge, 
that  seemed  to  indicate  that  scarlet  fever,  diphtheria  or  typhoid  fever  had  been 
taken,  or  communicated  from  one  person  to  another?  A  full  history  of  known 
facts  in  detail  should  be  given.  Such  history  need  not  be  confined  to  any  partic- 
ular year.     State  on  separate  sheet. 


10.  What  localities  in  your  circuit  do  you  consider  peculiarly  unhealthy? 
giving  names  and  geographical  position,  and  the  diseases  most  prevalent, 
whetlier  endemic  or  otherwise,  and  what  you  consider  the  causes  of  the  peculiar 
uuliealthiness. 


11.  Have  any  clianges  been  made,  during  the  j^ear  1881,  in  your  locality,  or 
any  other  locality  having  village  characteristics,  in  your  circuit,  in  relation  to 
better  drainage,  more  complete  removal  of  excretiE,  house  refuse,  garbage,  &c., 
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and  have  there  been  any  other  new  measures,  public  or  private  adopted,  to  pro- 
mote better  sanitary  conditions?     State  what,  if  any. 


12.  What  intiuence,  in  j'our  opinion,  liad  the  i)rolongcd  drouth  of  the  hvst 
half  of  the  year  1881,  in  tlie  production  or  promotion  of  diseases?  And,  if  an}', 
in  what  manner,  and  of  what  diseases? 


13.  Has  there  been,  in  your  opinion,  unj'  advance  in  the  i)ublic  sentiment  of 
your  circuit,  in  regard  to  the  importance  of  sanitary  surroundings;  or  any  in- 
creased interest  in  (questions  appertaining  to  means  of  preventing  diseases,  and 
promoting  individual  and  general  health?     State  what  reasons  for  belief. 


14.  Are  there  any  localities  in  your  circuit  which,  without  being  considered 
generally  unhealthy,  are  in  your  opinion  promotive  of  pulmonary  consumption, 
gravel,  calculus,  malarial  or  any  other  diseases?  If  any,  state  locality  and  form 
of  disease. 


Physicians  receiving  this  circular,  it  is  believed,  will  have  the  courtesy  to  fill 
the  blank  spaces  between  the  questions  in  response  to  the  same,  and  thus  confer 
a  favor  on  the  State  Board  of  Health,  and  show  an  interest  in  public  sanitation 
by  contributing  from  their  knowledge,  experience  and  observation,  such  state- 
ments of  facts  as  have  a  practical  bearing  on  the  questions  that  underlie  all 
investigation,  into  the  causes  and  means  of  prevention  of  disease. 

CHAS.  II.  FISHER,  Secretary. 


REPLIES   TO    CIRCULAR   H. 

The  t'olluwiiiL;-  reports,  received  from  locul  correspondent.s  of  the 
medical  i)rofe.ssioii  in  the  several  cities,  towns  and  vilhiges  of  the 
State,  will  give  a  good  representation  of  the  general  status  of  the 
public  health  during  the  year  1881,  as  to  the  presence  or  absence  of 
ei)ideinics  or  endemics  in  the  several  locations,  the  sanitary  conditions 
and  improvements,  if  any,  in  their  several  circuits,  and  other  sugges- 
tions in  response  to  tiie  preceding  circular: 

BRISTOL   COUNTY. 

1.  Warren  and  part  of  Barriugton. 

2.  The  general  amount  of  sickness  of  all  kinds,  within  the  limits  of  this  town 
in  1881,  so  far  as  I  have  knowledge,  as  compared  with  ordinary  years,  h^s  been 
about  one-third  less, 

2% 
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3.  Malarial  fevers  prevailed  in  Barrington  largely  in  September  and  October. 
No  epidemics,  to  my  knowledge,  existed  to  any  large  extent. 

4.  None,  unless  the  malarial  fevers  be  so  called  that  prevailed  somewhat  ex- 
tensively in  some  parts  of  Barrington  in  September  and  October. 

6.  No  diseases  of  common  occurrence,  of  importance,  not  strictl)''  endemic 
nor  contagious,  have  had  an  unusually  large  prevalence  in  this  town  during  the 
year. 

8.     No  diseases  have  been  attended  with  an  unusual  fatality. 

11.  No  changes  have  been  made,  during  the  year  1881,  in  this  town,  in  rela- 
tion to  better  drainage,  or  more  complete  removal  of  excretfe,  &c..  and  few,  if 
any,  new  measures  adopted,  to  promote  better  sauitarj'  conditions. 

14.  I  know  of  no  localities  in  this  town  which  are  particularly  promotive  of 
pulmonary  consumption,  gravel,  calculus,  malarial  or  any  other  diseases. 

Otis  Bullock. 

1.  Warren  ;  Barrington  and  Bristol,  in  part. 

2.  The  amount  of  sickness,  of  all  kinds,  in  this  circuit  in  1881,  as  compared 
with  ordinary  j^ears,  has  been  a  general  average. 

3.  The  epidemic  diseases  that  have  prevailed  in  this  circuit  during  the  year 
1881,  although  not  occurring  as  extensive  epidemics,  are  as  follows:  Scarlet 
Fever,  in  February  and  March,  severe,  restricted  to  few  families;  Typhoid  Fever, 
in  September  and  November,  average,  scattering;  Parotiditis,  in  July  and 
August,  average,  in  various  localities;  Hooping  Cough,  November  and  Decem- 
ber, average,  in  various  localities;  Diphtheria,  September,  October  and  Novem- 
ber, severe,  but  restricted  to  few  families. 

4.  There  were  no  endemic  diseases  of  a  marked  character  in  mj^  practice, 
excepting  Intermittent  Fever. 

5.  Intermittent  Fevers  prevalent  so  generally  in  Barrington,  can  be  ascribed 
to  the  low  forms  of  vegetation  accruing  in  shallow  water,  and  exposed  by 
droughts  to  the  air. 

6.  Diseases  of  common  occurrence,  not  strictlj^  endemic  nor  contagious,  that 
have  had  an  unusually  large  prevalence  in  my  circuit  during  the  year  are.  Ton- 
sillitis and  various  forms  of  Pharyngitis. 

8.  Scarlet  Fe%^er  has  been  attended  with  an  unusual  fatality,  but  kept  re- 
stricted to  few  families.     In  one  family  four  deaths,  in  another  three. 

9.  A  case  of  Scarlet  Fever  occurred  in  a  family  in  the  eastern  part  of  War- 
ren. A  member  of  the  family  working  in  the  mill  here,  tended  a  loom  or  mule 
in  close  vicinity  to  a  Mr.  H.,  and  in  two  weeks  members  of  the  family  of  the 
latter,  though  living  in  Barrington,  and  remote  tw^o  miles,  (no  other  cases  within 
a  mile  or  so)  were  attacked,  with  three  deaths  in  the  latter,  four  deaths  in  former. 

10.  Attention  has  been  paid  to  the  most  unhealthful  parts  of  Warren,  and  the 
result  is  that  diseases  appearing  here  are  scattered,  and  have  no  definite  locality. 

11.  The  Warren  Manufacturing  Companj'-  have  given  considerable  attention 
to  the  care  of  districts  oAvned  by  them,  by  removing  excretoe,  refuse,  &c.,  and 
repairing  passages  and  lanes.  The  Cutler  Manufacturing  Company  also  have 
jpaprpved  grounds  very  much. 
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12.  Could  not  perceive  any  particular  influence  occasioned  by  the  drought, 
unless  the  Intermittent  and  Remittent  fevers  were  an  example. 

13.  The  proposed  introduction  of  water  from  the  Kickimuit  river  will,  in  all 
probability,  be  a  decided  sanitary  benefit  to  the  town,  as  well  water  is  modified 
by  the  brackish  iuHuence  of  the  neighboring  sea  water. 

14.  There  are  no  localities  in  my  circuit,  which,  without  being  considered 
generall)'  unhealthy,  are  promotive  of  pulmonary  consumption,  gravel,  calculus, 
malarial  or  any  other  diseases. 

G.  L.  Church. 

1.  Bristol. 

2.  The  general  amount  of  sickness,  of  all  kinds,  in  mj'  circuit  in  1881,  has 
been  about  the  same  as  in  previous  years. 

3.  No  epidemics  have  prevailed  in  this  locality  during  the  year  1881. 

4.  No  strictly  endemic  diseases  have  been  prevalent  in  this  town  during  the 
year.  Some  cases  of  Typhoid  Fever.  No  peculiarities  about  the  cases,  and  thej' 
occurred  in  different  localities  in  town. 

5.  Probably  owing  to  impure  water  which  contained  organic  matter. 

G.  Catarrh  has  had  an  unusually  large  prevalence  in  this  section  during  the 
year. 

7.  The  only  contagious  or  infectious  disease  that  has  prevailed  in  this  circuit, 
without  becoming  epidemic,  was  Typhoid  Fever. 

10.  I  do  not  know  of  any  one  locality  more  unhealthy  than  another. 

11.  There  have  been  no  changes  made  during  the  year  1881,  in  this  localit}-, 
in  relation  to  belter  drainage,  or  more  complete  removal  of  e.\cretie,  house  refuse, 
garbage,  &c. 

12.  The  drouth  had  no  influence  in  the  production  of  disease  in  this  town,  on 
the  contrary,  we  had  a  remarkable  healthy  season. 

13.  There  has  been  no  advance  in  the  public  sentiment  in  regard  to  the  im- 
portance of  sanitar}'  surroundings  as  a  means  of  preventing  disease. 

14.  I  do  not  know  of  any  localities  in  this  section  which,  without  being  con- 
sidered generally  unhealthy,  are  promotive  of  puhnonarj^  consumption,  gravel, 
calculus,  malarial  or  any  other  disease. 

T.  H.  Shipman. 

KENT   COUNTY. 

1.  East  Greenwich  and  adjoining  towns. 

2.  The  general  amount  of  sickness,  of  all  kinds,  in  my  circuit  in  1881,  as 
compared  with  ordinary  years,  was  rather  under  the  average. 

3.  Early  in  the  year,  April  and  Maj',  we  had  Measles  and  German  Measles,  but 
mild;  some  local  epidemics  of  Scarlet  Fever  confined  to  families,  in  June  and 
July;  nothing  more  than  this. 

4.  We  have  had  no  especial  endemics,  with  perhaps  the  exception  of  the 
cases  of  Intermittent  Fever,  to  be  mentioned  elsewhere. 
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C.     In  the  spring  and  fall  an  unusual  prevalence  of  Catarrhal  Influenza. 

7.  The  contagious  or  infectious  diseases  that  have  prevailed  in  my  circuit, 
without  becoming  epidemic,  were  Scarlet  Fever,  to  a  limited  degree,  and  Mea- 
sles and  Rotheln. 

8.  No  diseases  have  been  attended  with  an  unusual  fatality. 

9.  The  cases  of  Scarlet  Fever  which  occurred  in  June,  —  six  in  one  family, 
two  fatal, — were  apparently  introduced  by  a  child,  convalescent  of  the  disease, 
or  supposed  to  be  well  over  it,  and  this  has  been  the  most  frequent  way  of  its 
introduction  in  my  experience. 

10.  We  liave  no  localities  in  this  vicinity  especially  unhealthy. 

11.  No  changes  have  been  made  during  the  year  1881,  in  this  locality,  in  rela- 
tion to  better  drainage,  or  more  complete  removal  of  excreta;,  house  refuse,  &c. 

12.  The  prolonged  drouth  of  the  last  half  of  the  year  1881  had  no  noticeable 
influence  in  tlie  production  or  promotion  of  disease.* 

13.  No  particular  change  in  public  sentiment  with  the  people  general!}'.  The 
attempt  at  improvement  in  the  condition  of  affairs  of  this  kind  in  the  newer  and 
better  class  of  farm  houses,  has,  I  think,  often  led  to  serious  miscliief,  like  the 
covering  over  the  old  fashioned  open  sink-drain  and  receptacle,  near  tlie  back 
door,  and  substituting  an  underground  pipe  and  covered  cess-pool,  with  an 
opening  for  an  overflow,  but  without  any  trap.  The  accumulated  gases  are,  in 
certain  directions  of  the  wind,  pressed  back  into  the  house  with  great  force,  con- 
taminating the  air  of  tlie  kitchen  and  every  room  leading  from  it,  sometimes 
making  itself  perceptible  in  the  uppermost  sleeping  rooms.  In  the  old  way  there 
was  nothing  of  this. 

14.  The  western  slope  of  the  ridge  extending  from  Greenwich  nortli  to  Ap- 
ponaug,  has  a  very  different  soil  and  drainage  from  the  eastern,  and  the  atmos- 
pheric influences  would,  I  think,  have  a  marked  effect  upon  one  of  consumptive 
tendencies,  but  no  data  have  j^et  been  collected. 

J,  H.  Eldridge. 

1.     East  Greenwich  and  vicinity. 

3.  The  general  amount  of  sickness,  of  all  kinds  during  1881,  was  less;  prob- 
ably not  more  than  three-quarters  the  usual  amount. 

3.  No  epidemics  have  prevailed  in  this  circuit  during  the  year  1881. 

4.  The  only  endemic  disease  of  importance  prevalent  in  this  town  during  the 
year  1881,  was  Fever  and  Ague,  near  our  print  works,  on  a  side  hill  near  the 
brook  and  near  a  marshy  piece  of  land. 

5.  The  probable  cause  of  the  endemic  was  the  emanations  from  the  marshj^ 
land. 

0.     No  unusually  large  prevalence  of  any  particular  disease. 

7.  The  contagious  or  infectious  diseases  which  prevailed  in  this  circuit,  with- 
out becoming  epidemic,  were  Typhoid  Fever,  Scarlet  Fever,  Diphtheria,  Per- 
tussis, Parotiditis,  and  Rubeola. 

8.  No  diseases  have  been  attended  with  an  unusual  fatalit}^ 

y.     In  a  family  of  five  children  one  was  taken  with  Scarlet  Fever,  in  about  a 
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week  the  other  four  came  down  with  it  within  three  days  of  each  other,  showing 
that  they  contracted  it  of  the  first.  Other  similar  cases  have  occurred.  Have 
not  seen  a  single  case  of  Typhoid  Fever  that  was  contracted  from  another  per- 
son during  the  year  1881.  Have  seen  diphtheria  contracted  by  different  mem- 
bers of  same  family. 

10.  The  lower  streets  of  this  village  are  more  unhealthy  than  the  upper 
streets.  Diptheria  and  Scarlet  Fever  prevail  more  on  the  lower  streets,  and  the 
disease  is  more  virulent.  Typhoid  Fever  rarely  occurs  in  this  village,  and  when 
it  does  is  on  the  lower  streets.  Typhoid  Fever  prevails  more  in  the  country  with 
farmers  that  throw  out  slops  round  the  house,  and  where  they  have  the  well  on 
lower  ground  than  the  out  buildings. 

11.  No  changes  have  been  made  during  the  j'ear,  in  this  localitj',  in  relation 
to  better  drainage,  and  no  public  measures  adopted  to  promote  better  sanitary 
conditions. 

12.  No  particular  influence  was  occasioned  by  the  prolonged  drouth  of  the 
last  half  of  the  year,  in  the  production  or  promotion  of  diseases.  The  latter  part 
of  the  season  was,  generally,  the  most  healthful,  but  in  a  few  instances  Typhoid 
Fever  was  traced  to  a  well  that  was  low,  and  in  one  instance  a  form  of  Typho- 
Malarial  Fever  was  apparently  caused  by  some  stagnant  ponds  getting  dry  that 
had  not  been  dry  for  years.     The  ponds  were  not  far  from  the  house. 

13.  I  have  not  observed  any  advance  in  public  sentiment  in  regard  to  the  im- 
portance of  .sanitary  surroimdings;  or  any  increased  interest  in  means  of  pre- 
venting diseases. 

14.  In  the  direction  of  Warwick,  if  anj'. 

E.    G.    C.\RPENTER. 


1.  Warwick;   Centreville  to  Phenix  and  surrounding  villages. 

2.  The  general  amount  of  sickness,  of  all  kinds,  in  1881,  as  compared  with 
ordinary  years,  was  less;  about  ten  per  cent. 

3.  SciirletlFever,  Diphtheria,  Varicella,  Pertussis,  Ilarrisville  and  Phenix  in 
the  spring,  mild  type;  Diphtheria,  throughout  the  year;  Varicella,  autumn:  Per- 
tussis, winter;  quite  severe  all  through  the  villages.  Very  few  oases  of  Typhoid 
Fever,  less  than  known  for  years. 

4.  No  endemic  diseases  have  been  prevalent  during  the  j'ear. 

G.     Rheumatism  has  had  an  unusually  large  prevalence  during  the  year. 

8.  No  diseases  have  been  attended  with  an  unusual  fatality. 

9.  Scarlet  fever  and  ^leaslcs  conimuniciited  through  the  schools  and  families. 
Nearly  every  case  of  Diphtheria  could  be  traced  to  defective  drainage  or  other 
bad  sanitary  surroundings. 

10.  Localities  along  the  river  bank  on  low  ground.  Diphtheria,  Rheumatism. 
The  former  through  defective  drainage,  and  the  latter  from  moisture  and  evap- 
oration. 

11.  As  a  general  thing  people  have  paid  more  attention  to  their  sanitar}'  sur- 
roundings, and  have  frequently  called  attention  to  the  condition  of  their  neigh- 
bors' premises  where  nuisances  existed,  or  were  supposed  to  exist.  No  new  meas- 
ures adopted  by  the  town. 
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12.  In  my  opinion  the  prolonged  drouth  of  the  last  half  of  the  year  had  no 
influence  in  the  production  or  promotion  of  diseases. 

13.  Some  advance  in  public  sentiment  in  regard  to  the  importance  of  sanitary 
surroundings,  and  interest  in  means  of  preventing  di.seases,  has  been  shown  by 
constant  enquiries  and  personal  attention  to  premises. 

Albert  Q.  Sprague. 

1.  Coventry;   Pawtuxet  valley  villages. 

2.  The  general  amount  of  sickness  of  all  kinds  in  1881,  as  compared  with  or- 
dinary years,  was  somewhat  less. 

3.  No  epidemics  have  prevailed  during  the  year.  In  the  early  part  of  1881 
there  were  some  cases  of  Scarlet  Fever,  Measles,  Mumps,  and  Chicken  Pox,  all 
of  a  mild  character. 

4.  No  endemic  diseases  have  been  prevalent  during  the  year. 

6.  No  diseases  have  had  an  unusually  large  prevalence  during  the  year. 

7.  The  contagious  or  infectious  diseases  that  have  prevailed  without  becom- 
ing epidemic,  are  Pertussis,  Scarlet  Fever,  Measles,  Mumps,  and  Chicken  Pox, 
of  a  mild  form  and  moderate  number. 

8.  No  diseases  have  been  attended  with  an  unusual  fatality. 

10.  I  regard  the  circuit  in  which  I  practice  ordinarily  healthy;  will  compare 
favorably  with  the  healthiest  localities  in  Rhode  Island. 

11.  I  know  of  but  one,  and  that  an  improvement  in  the  highway  between 
Quidnick  and  Anthony,  affording  better  drainage. 

12.  The  prolonged  drought  of  the  last  half  of  the  year  1881  had  no  influence 
in  the  production  or  promotion  of  diseases.  It  was  the  healthiest  six  months  I 
ever  knew  here. 

13.  I  have  seen  no  evidence  of  any  advance  in  public  sentiment  in  regard  to 
the  importance  of  sanitary  surroundings. 

14.  There  are  no  localities  in  my  circuit  which,  without  being  considered 
generally  unhealthy,  are  promotive  of  pulmonary  consumption,  gravel,  calculus, 
malarial  or  any  other  diseases. 

John  Winsor. 

1.  Pontiac,  Warwick,  and  part  of  Cranston. 

2.  The  general  amount  of  sickness,  of  all  kinds,  in  this  circuit  in  1881,  has 
been  about  the  same  as  in  past  years. 

3.  Measles  prevailed  in  and  about  Pontiac  and  Hill's  Grove.  Of  a  severe 
type,  one  fatal  case. 

4.  Malarial  Fevers.  There  was  one  case  of  Putrid  Scarlet  Fever,  and  fatal, 
no  other  cases  occurred  in  the  locality;  this  was  in  Pontiac. 

7.  No  contagious  or  infectious  diseases  have  prevailed  in  this  circuit,  without 
becoming  epidemic,  except  Scarlet  Fever. 

8.  No  diseases  have  been  attended  with  an  unusual  fatality. 

9.  In  the  above  named  case  of  Scarlet  Fever,  the  child  who  died  played  with 
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some  toys  given  her  by  a  cliild  two  years  previous,  said  child  having  just  had 
Scarlet  Fever.  The  toys  were  laid  away  in  an  old  trunk  most  of  the  time  during 
the  two  j'ears.     This  is  the  cause  I  gave  for  the  contagion. 

10.  I  know  of  no  locality  in  my  circuit  peculiarly  unhealthy. 

11.  Since  the  3'ear  1879  the  village  of  Pontiac  has  been  kept  very  much 
cleauer,  refuse  matter,  «fcc.,  being  removed  nearly  every  day,  so  now  we  seldom 
have  Typhoid  Fever.     Formerly  had  a  great  deal. 

13.     The  prolonged  drouth  seemed  to  me  to  promote  bowel  complaints. 

13.  As  to  any  advance  in  public  sentiment,  in  regard  to  the  importance  of 
sanitary  surroundings,  I  know  of  none  in  particular,  unless  the  fact  of  keeping 
the  streets  very  much  cleaner  may  be  so  construed. 

14.  I  think  Pontiac,  on  account  of  being  made  land  to  a  great  extent,  is  pro- 
motive of  both  Malaria  and  pulmonary  diseases,  the  latter  because  it  is  so  very 
damp,  and  a  number  of  cases  coming  to  my  knowledge  having  originated  in 
Pontiac. 

Dan.  O.  King. 

Newport  County. 

1.  Newport. 

2.  The  general  amount  of  sickness  of  all  kinds  in  this  circuit,  in  1881,  has 
not  been  above  the  average  of  previous  years,  and  has  been  certainly  less  than 
during  the  year  1880. 

3.  A  slight  epidemic  of  Diphtheria  existed  in  the  spring  of  a  very  fatal  form. 
The  greater  per  centage  of  those  affected  died.  The  disease  was  chiefly  confined 
to  a  limited  locality,  and  in  each  case  the  .sanitary  surroundings  were  bad.  In 
one  family  there  were  three  fatal  cases,  the  disease  being  contracted  by  visiting 
a  familj'  in  which  there  were  two  cases,  also  fatal,  and  being  allowed  to  see  the 
remains  of  one  of  the  children  who  died  of  the  disease.  The  onl}'  other  epi- 
demic has  been  Scarlet  Fever,  which  has  existed  in  a  mild  form  during  the  last 
few  months  of  the  year.  Very  many  of  the  cases  were  strictly  traceable  to  other 
cases. 

4.  Zymotic  and  endemic  diseases  have  not  jirevailed  to  any  great  extent  dur- 
ing the  past  year.  During  the  summer  months  Diarrhtva  in  a  very  mild  form 
prevailed  to  a  greater  degree  than  during  the  previous  four  or  five  years.  There 
was  also  a  slight  amount  of  Dysentery'  and  Typhoid  Fever. 

6.  No  diseases  of  common  occurrence,  not  strictly  endemic  or  contagious, 
have  had  an  unusually  large  prevalence  in  this  circuit  during  1881. 

7.  Two  ca.ses  of  Small  Pox  occurred  during  December,  1881.  One  case, 
a  woman,  contracted  the  disease  at  Fall  River;  recovered.  The  other,  a  seaman, 
contracted  the  disease  in  Philadelphia,  which  did  not  manifest  itself  till  his  vessel 
arrived  at  Newport.     This  ca.se  proved  fatal. 

8.  No  disease  has  been  attended  with  unusual  fatality. 

9.  Number  9  is  answered  in  reply  to  number  3. 

10.  The  old  portions  of  the  city  and  harbor  front  are  the  localities  which  may 
be  considered  most  unhealthy,  oo  account  of  bad  sanitary  surroundings,  badly 
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constructed  cesspools,  and  impure  well  water.  The  immediate  harbor  front  is 
rendered  unhealthy  from  the  fact  that  most  of  the  city  sewers  empty  into  the 
harbor  among  the  wharves,  the  formation  of  the  inner  harbor  being  such  that 
the  sewerage  matter  is  not  fully  carried  out  by  the  tide. 

11.  During  1881  no  radical  improvement  has  taken  place  in  the  drainage  of 
the  city,  although  an  unusual  number  of  sewers  have  been  constructed.  These 
sewers  have  all  been  laid  without  any  reference  to  a  general  plan.  During  the 
latter  part  of  the  year  there  was  a  decided  improvement  in  the  method  of  remov- 
ing the  excretiB,  house  refuse  and  garbage. 

12.  The  prolonged  drouth  of  the  summer  of  1881  caused  an  increase  in  the 
number  of  bowel  complaints. 

13.  There  has  been  a  steady  advance  in  the  public  sentiment,  in  regard  to  the 
importance  of  sanitary  surroundings.  A  large  portion  of  the  community  are 
earnestly  urging  the  formation  of  a  Board  of  Health,  and  are  seeking  to  improve 
the  sanitary  condition  of  the  citj^  In  the  spring  of  1881,  a  lengthy  petition, 
signed  by  many  property  holders,  was  sent  to  the  city  council,  praying  for  a 
Board  of  Health.  This  desire  has  been  met  by  decided  opposition  from  the  city 
authorities.  The  National  Board  of  Health  is  having  made  under  its  supervision 
an  inspection  of  all  summer  resorts,  and  in  the  summer  of  1881  sent  Mr.  Ernest 
W.  Bowditch  to  inspect  the  sanitary  condition  of  our  city.  Mr.  Bowditch's  re- 
port has  not  yet  been  published,  and  I  am  therefore  unable  to  give  the  results  of 
his  investigations.  By  his  analysis  of  the  water  of  seventy  wells  scattered 
throughout  the  thickly  settled  portions  of  the  city,  he  found  a  vast  majority 
unfit  for  use.  During  the  past  year,  the  verj-  important  question  of  the  possi- 
bility of  the  germs  of  disease  being  carried  by  ice  has  been  under  investigation 
by  Prof.  Raphael  Pumpelly.  This  investigation  was  made  at  the  request  of  the 
Sanitary  Protective  Association  of  this  city,  in  order  to  determine  the  purity  of 
the  ice  taken  from  a  pond  into  which  drained  the  overflow  from  the  cesspools  of 
several  premises.  His  analysis  showed  that  the  germs  of  disease  contained  in 
water  were  not  destroyed  by  the  jorocess  of  freezing,  and  that  the  ice  also  con- 
tained a  greater  amount  of  impurity  than  the  water  from  which  it  was  formed. 
The  ice  examined  was  taken  from  the  centres  of  blocks.  Prof.  Pumpelly  says: 
"I  am  inclined  to  think  that  there  is  more  danger  of  ice  carrying  contamination 
than  the  water  from  which  it  is  frozen,  for  the  following  reasons-  In  the  warm 
weather  sewage  and  other  organic  matters  coming  into  a  pond  is  much  more 
rapidly  oxidized  and  dissipated  than  in  winter,  when  the  process  is  very  much 
retarded  by  the  low  temperature.  For  this  reason  ice  formed  on  such  a  pond 
should  contain,  it  would  seem,  a  considerable  larger  amount  of  contamination 
than  the  water  would  have  in  the  summer."  A  practical  result  of  this  investiga- 
tion has  been  that  an  impure  ice  supply  for  our  city,  has  had  its  sanitarj-  defects 
remedied,  so  that  in  the  future  this  ice  supply  will  be  good.  The  Sanitary 
Protective  Association  of  this  city,  an  account  of  which  organization  appeared 
in  tlie  last  annual  report  of  the  State  Board  of  Health,  is  continuing  to  gain 
strength  and  influence.  It  now  numbers  over  80  members,  and  is  doing  practical 
work  in  improving  the  sanitary  condition  of  the  homes  of  its  individual  mem- 
bers, and  showing  the  community  the  importance  of  a  radical  change  in  the 
supervision  of  the  sanitary  condition  of  the  city. 

14.  There  are  no  localities  in  this  circuit,  which,  without  being  considered 
generally  unhealthy,  are  in  my  opiijiou  productive  of  pulmonary  consumption, 
gravel,  calculus  or  malaria, 

Fbancis  H.  Rankin. 
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1.  Little  Coiiipton. 

2.  The  general  aniouut  of  sickness  of  all  kinds,  in  1881,  as  compared  with 
ordinary  years,  was  about  one-third  less. 

3.  No  epidemics  have  prevailed  in  my  circuit  during  the  year. 

4.  No  endemic  diseases  have  been  prevalent  during  the  year. 

6.  No  one  particular  disciise  more  than  another. 

7.  The  contagious  or  infectious  diseases  that  have  prevailed  in  my  circuit, 
without  becoming  epidemic,  are  Measles  and  Scarlet  Fever. 

8.  No  diseases  have  been  attended  with  an  unusual  fatality. 

9.  I  know  of  a  family  whose  little  boy  ran  the  risk  of  Scarlet  Fever  contagion, 
lie  was  immediately  taken  to  his  grandmother's,  some  five  miles  away;  in  due 
time  he  came  down  but  had  the  fever  light.  His  sister  was  very  anxious  to  see 
him,  and  at  the  end  of  four  weeks  she  was  allowed  to  go  out  to  the  farm,  when 
she  kissed  him  and  played  with  him;  in  less  than  ten  days  she  herself  was  sick 
with  Scarlitina  Maligna  and  died. 

10.  I  do  not  think  that  for  the  past  year  there  has  been  any  particular  locality 
in  town  peculiarly  unhealthy;   people  are  getting  more  careful. 

11.  Some  changes  have  been  made  during  the  year,  in  this  locality,  in  relation 
to  better  drainage,  more  complete  removal  of  extreta?,  house  refuse,  and  some 
effort  to  promote  better  sanitary  conditions.  Keeping  cellars  free  from  decom- 
posed vegetables;  removing  sink-drains  from  near  localities  to  wells;  having  the 
privy  farther  aw^ay  from  same  and  keeping  the  vault  clean. 

12.  The  prolonged  drouth  of  the  last  half  of  the  year  had  no  effect  in  the 
production  or  promotion  of  diseases.  Much  to  my  surprise  I  had  no  patients  of 
the  eleven  hundred  that  it  seemed  to  have  any  influence  on. 

13.  I  think  there  has  been  some  advance  in  public  sentiment  in  regard  to  the 
importance  of  sanitary  surroundings.  "  For  by  their  works  ye  shall  know  them;" 
and  I  think  that  will  ai)ply  here. 

14.  There  are  no  localities  in  my  circuit  which  are  particularly  promotive  of 
pulmonary  consumption,  gravel,  calculus,  malarial  or  any  other  diseases,  but  I 
am  of  the  opinion  that  our  heavy  sea  fogs  arc  as  injurious  as  anything  to  many 
of  our  residents  who  have  tendencies  to  pulmonary  complaints. 

Isaac  B.  Cowen. 

1.  Tiverton. 

2.  The  general  amount  of  sickness,  of  all  kinds,  in  this  circuit  in  1881,  has 
been  about  twenty  per  cent,  above  the  average  of  other  years. 

3.  Measles  prevailed  during  tlie  early  months  of  the  year,  which  were  of  mild 
variety.     A  few  cases  of  Diphtheria  during  November  and  I)eccn\ber. 

4.  During  the  fall  there  were  a  few  cases  of  Typiioid  Fever  (sporadic). 

5.  During  the  last  part  of  the  summer  very  little  rain  fell,  and  the  streams, 
wells,  and  all  sources  of  water  supply  were  very  low,  in  many  cases  cut  ofT. 

C.     No  diseases  of  common  occurrence,  not  strictly  endemic  nor  contagious, 
have  had  an  unusually  large  prevalence  during  the  year. 
2:5 
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7.  The  contagious  or  infectious  diseases  that  have  prevailed  in  this  circuit, 
witliout  becoming  epidemic,  are  Typhoid  Fever,  Diphtheria,  and  Scarlet  Fever. 

8.  No  diseases  have  been  attended  with  an  unusual  fatality. 

9.  Four  cases  of  Diphtheria  developed  soon  after  the  children  had  visited 
friends  in  Providence,  and  a  few  cases  were  contracted  from  contact  with  them. 

Case  of  MissG.,  who  was  with  her  sister,  Mrs.  ,  who  died  of  the  disease, 

until  nearly  the  day  of  her  death,  shows  its  communicability. 

10.  All  residences  bordering  upon  fresh  swamps  and  marshes  I  consider  as 
being  particularly  liable  to  sickness,  especially  malaria,  yet  in  these  families  there 
has  been  a  remarkable  freedom  from  all  sicknesses,  considering  the  location.  The 
effluvia  arising  from  these  swamps  is  very  noticeable  to  one  passing  over  the  road 
after  sundown. 

11.  No  changes  have  been  made,  during  the  year,  in  this  locality,  in  relation 
to  better  drainage,  or  other  new  measures,  public  or  private  adopted,  to  promote 
better  sanitary  conditions. 

12.  Bowel  troubles  were  prominent,  and  owing  to  the  concentrated  solutions 
of  many  wells  were  more  prominent. 

13.  No  appreciable  results,  and  a  consequent  unbelief  in  any  advance  or  in 
creased  interest  in  such  questions. 

14.  See  previous  report. 

E.  P.  Stimson. 

1.  Portsmouth  and  adjoining  towns. 

2.  There  has  been  an  average  amount  of  sickness,  of  all  kinds,  in  this  circuit 
in  1881,  as  compared  with  ordinary  years. 

3.  No  epidemics  have  prevailed  during  the  year. 

4.  No  endemic  diseases  have  been  prevalent  during  the  year. 

7.  No  contagious  or  infectious  diseases  have  prevailed  largely. 

8.  No  diseases  have  been  attended  with  an  unusual  fatality. 

10.  No  localities  in  this  circuit  peculiarly  unhealthy. 

11.  No  changes  have  been  made,  during  the  year,  in  relation  to  better  drain- 
age, or  to  promote  belter  sanitary  conditions. 

12.  The  prolonged  drouth  of  the  last  half  of  the  year  had  no  influence  in  the 
production  or  promotion  of  diseases. 

14.  There  are  no  localities  promotive  of  pulmonary  consumption,  gravel,  cal- 
culus, malarial  or  any  other  diseases. 

Benjamin  Gkeene. 

providence  county. 

1.  Valley  Falls,  Cumberland  and  vicinity. 

2.  The  general  amount  of  sickness  of  all  kinds,  in  this  circuit  in  1881,  as 
compared  with  ordinary  years,  has  been  ten  per  cent.  less. 

3.  No  epidemics  have  prevailed  during  the  year. 
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4.  Intermittent  Fever  during  the  fall  of  average  severity. 

5.  No  cause  apparent. 

6.  No  diseases  of  common  occurrence  have  had  an  unusually  large  prevalence 
during  the  year. 

7.  No  contagious  or  infectious  diseases  have  prevailed  without  becoming  epi- 
demic. 

8.  No  diseases  have  been  attended  with  an  unusual  fatality. 

9.  Very  few  cases  Typhoid  Fever  or  Scarlet  Fever  and  none  of  Diphtheria. 
No  new  facts  developed. 

10.  No  unhealthy  locality  in  this  vicinity. 

11.  No  changes  have  been  made  during  the  year  in  relation  to  better  drain- 
age, or  more  complete  removal  of  e.\cre(i«,  house  refuse,  &c.,  and  no  measures 
to  promote  better  sanitary'  ccmditions. 

12.  If  it  had  any  influence  it  was  to  diminish  the  aggregate  amount  of  sick- 
ness. 

13.  No  advance  in  public  sentiment  to  ray  knowledge  in  regard  to  the  import- 
ance of  sanitary  surroundings,  or  increased  interest  in  means  of  preventing  dis- 
eases and  promoting  general  health. 

14.  There  are  no  localities  in  this  circuit  which  are  in  my  opinion  peculiarly 
promotive  of  pulmonary  consumption,  gravel,  calculus,  malarial  or  any  other 
diseases. 

G.  B.  Haines. 

1.  East  Providence. 

2.  The  general  amount  of  sickness  of  all  kinds,  in  mj'  circuit  in  1881,  as  com- 
pared with  ordinary  years,  was  one-third  more. 

3.  The  epidemics  that  have  prevailed  in  this  circuit  during  the  year  are  Pneu- 
monia, during  spring  months,  followed  by  Diphtheria,  Intermittent  Fevers  and 
Scarlatina. 

4.  No  endemic  diseases  have  been  prevalent  during  the  year,  excej)!  Inter- 
mittent Fever.  Diphtheria  and  Scarlatina  in  East  Provulence  Centre  and  vicinity 
seemed  to  have  some  reference  to  locality,  but  could  be  hardly  called  endemics. 

6.  No  diseases  of  common  occurrence,  not  strictly  endemic  nor  contagious, 
have  had  an  unusually  large  prevalence  during  the  year. 

7.  No  contiigious  or  infectious  diseases  have  prevailed  without  becoming 
epidemic. 

8.  No  diseases  have  been  attended  with  an  unusual  fatality. 

10.  No  localities  in  my  circuit  peculiarly  unhealthy. 

11.  No  changes  have  been  made  during  the  year,  in  this  locality,  in  relation  to 
better  drainage,  or  more  complete  removal  of  e.\creta.\  house  refuse,  «&c. 

12.  The  prolonged  drouth  of  the  last  half  of  the  year  had  no  perceivable  in- 
fluence in  the  production  or  promotion  of  diseases. 

13.  No  advance  in  public  sentiment  in  regard  to  the  importance  of  sanitary 
surroundings. 
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14.  No  looalities  in  my  circuit  known  wliicli  are,  in  my  opinion,  particularly 
promotive  of  pulmonary  consumption,  gravel,  calculus,  malarial  or  any  oilier 
diseases. 

J.    L.    ClIIPMAN. 

1.  Poster,  and  towns  adjoining. 

2.  The  general  amount  of  sickness,  as  compared  with  ordinary  j'ears,  was, 
first  half  of  year  10  per  cent,  more,  last  half  15  per  cent.  more. 

3.  No  epidemics  have  prevailed  during  the  year. 

G.     No  diseases  have  had  an  unusually  large  prevalence  during  the  year. 

7.  No  contagious  or  infectious  diseases  have  prevailed,  without  becoming 
epidemic. 

8.  No  diseases  have  been  attended  with  an  unusual  fatality. 

M.  P.  Arnold. 

1.  Glocester,  with  parts  of  Burillville  and  Smithfield. 

2.  The  general  amount  of  sickness,  of  all  kinds,  in  this  circuit  in  1881,  as 
compared  with  ordinary  years,  was  about  an  average. 

3.  Measles  very  prevalent  in  Burrillville  during  autumn,  and  in  Glocester  in 
December.  Type  of  great  severity  in  Burrillville,  several  fatal  cases.  It  had 
been  four  years  since  last  occurrence. 

4.  No  endemic  diseases  have  been  prevalent  during  the  year. 

6.  No  diseases  of  common  occurrence,  not  strictly  endemic  nor  contagious, 
have  had  an  unusually  large  prevalence  during  the  year. 

7.  The  contagious  or  infectious  diseases  that  have  prevailed  in  this  circuit 
without  becoming  epidemic,  are  Diphtheria  and  Scarlatina. 

8.  No  diseases  have  been  attended  with  an  unusual  fatality. 

10.  There  are  no  localities  in  this  circuit  peculiarly  unhealthy. 

11.  No  changes  have  been  made,  during  the  year  1881.  in  this  localitj',  in 
relation  to  more  complete  removal  of  excrette,  house  refuse,  &c.,  or  any  other 
new  measures,  public  or  private,  to  promote  better  sanitary  conditions. 

12.  The  prolonged  drouth  of  the  last  half  of  the  year  did  not  seem  to  have 
any  influence  in  the  production  or  promotion  of  diseases. 

G.  A.  Harris. 

1.  Lonsdale,  Lincoln  and  vicinity. 

2.  The  general  amount  of  sickness,  in  this  circuit  in  1881,  as  compared  with 
ordinary  years,  was  about  an  average. 

3.  Pneumonia,  in  March,  April  and  May.  The  proportion  of  fatal  cases  was 
small,  even  aged  people  usually  recovering.  The  cases  were  scattered,  i.  e.  ap- 
peared in  the  villages  and  in  the  open  country  alike.  Intermittent  Fever,  chiefly 
during  October. 

4.  No  endemic  diseases  have  been  prevalent  during  the  year,  unless  Intermit- 
tent Fever  be  allowed  under  that  term. 
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6.  No  diseases  not  strictly  endemic  nor  contagious,  have  had  an  unusually 
large  prevalence  during  the  year. 

7.  A  few  cases  of  Diphtheria  occurred  in  January;  none  afterwards,  or,  at 
least,  none  to  my  knowledge. 

8.  No  diseases  have  been  attended  with  an  unusual  fatality. 

10.  No  localities  peculiarly  unhealthy,  except  stated  as  in  previous  reports. 

11.  No  changes  of  importance  have  been  made,  during  the  year  1881,  in  this 
localit}',  in  relation  to  better  drainage,  or  more  complete  removal  of  excretfe, 
house  refuse,  &c.,  and  no  new  measures,  public,  to  promote  better  sanitary  con- 
ditions. 

L.  F.  C.  Gakvin. 

1.  Lonsdale,  Ashton  and  Berkelej'. 

2.  There  has  been  a  general  average  amount  of  sickness,  of  all  kinds,  in  this 
circuit  in  1881,  as  compared  with  ordinary  years. 

3.  No  epidemics  have  prevailed  during  the  year. 

4.  No  endemic  diseases  have  been  prevalent  during  the  year,  except  Malarial 
Fever  in  some  localities. 

5.  No  evident  cause. 

6.  No  diseases  of  common  occurrence  have  had  an  unusually  large  prevalence 
during  the  year. 

7.  The  contagious  or  infectious  diseases  that  have  prevailed  in  this  circuit, 
without  becoming  epidemic,  are  Measles,  Scarlatina,  Diphtheria,  Chicken  Pox, 
and  Typhoid  Fever. 

8.  No  diseases  have  been  attended  with  an  unusual  fatality. 

10.  Do  not  know  of  any  localities  in  this  circuit  peculiarl}-  unhealthy.  As 
yet  have  not  discovered  any. 

11.  No  changes  have  been  inade,  during  the  year,  in  relation  to  better  drain- 
age, or  more  complete  removal  of  cxcretiv.  house  refuse,  &c.,  and  no  other 
measures,  public  or  private  adopted,  to  promote  better  sanitary  conditions,  ex- 
cept till!  introduction  of  Abbott  Run  water. 

12.  There  was  more  sickness  in  the  last  half  of  1880,  than  during  the  last  half 
of  1881. 

13.  I  do  not  think  there  has  been  any  advance  in  the  public  sentiment  of  this 
circuit,  in  regard  to  the  importance  of  sanitary  surroundings;  or  any  increased 
interest  in  means  of  preventing  diseases. 

14.  I  think  there  are  no  localities  in  this  circuit,  which  are  unusually  promo- 
tive of  pulmonary  consumption,  gravel,  calculus,  malarial  or  an}'  other  diseases. 

A.  E.  Kemp. 

1.  Cranston,  and  southerly  portions  of  Providence. 

2.  During  the  first  six  months  of  1881  no  one  disease  prevailed  to  any  extent 
as  an  epidemic.  There  was  some  sickness  of  most  all  kinds,  but  the  amount  was 
below  the  average  for  the  corresponding  season  for  the  last  live  j'ears.  The  lat- 
ter six  months  was  above  the  average  for  the  last  five  years. 
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3.  No  epidemic  except  as  in  reply  to  question  4.  There  was  some  Diphtheria 
during  the  first  six  months,  also  some  Scarlatina,-  some  Measles,  more  or  less 
Whooping  Cough.  Pneumonia  prevailed  to  some  extent,  though  not  in  a  grave 
form;  some  lung  complications  with  Whooping  Cough.  All  the  above  seemed 
to  prevail  as  sporadic  cases.  But,  after  the  first  of  July,  Intermittent  Fever  took 
the  field  and  held  it  against  all  other  diseases.  Not  one  case  of  Dysentery;  not 
one  case  of  Typiioid  Fever;  no  Lung  Fever;  no  Diarrhoea;  no  Cholera  Morbus; 
a  few  cases  of  Cholera  Infantum;  but  one  could  see  in  every  instance  more  or 
less  traces  of  malarial  taint  as  the  ruling  feature  of  the  disease. 

4.  The  only  endemic  disease  that  has  prevailed  in  my  circuit  during  the  year 
vi&s  Malarial  Fever,  in  its  varied  forms  and  types.  Intermittent  "Malarial  Fe- 
ver" began  to  develop  itself  the  very  last  of  June  and  continued  to  prevail  in 
that  peculiar  type  until  the  last  day  of  October  as  an  epidemic.  I  attended  dur- 
ing these  four  months  one  Jumdred  and  forty-eight  cases  of  well  defined  Inter- 
mittent Fever,  (Ague,  Chills  and  Fever).  During  the  last  two  months  of  the 
year  it  changed  its  form  and  type  to  Remittent  Malarial;  about  fifty  cases.  The 
circle  described  is  rather  an  oblong  one,  and  its  elongation  east  and  west  is  two 
miles  plus;  its  average  breadth  is  probably  one  mile  and  a  quarter.  The  popula- 
tion comprised  within  this  circle  I  should  say  would  not  vary  much  from  4,000. 
Much  of  the  earthy  dei)osit,  fully  two-thirds,  is  alluvial  —  sandy  or  gravell}',  rest- 
ing mostly  on  a  base  of  black  alluminous  structure  mingled  with  chip-stone, 
mostly  gneiss,  which  is  well  nigh  impervious  to  water.  About  one-fourth  of  this 
circle  (i)  is  in  the  city  limits,  and  the  other  three-quarters  in  Cranston.  The 
Fenner  quarry  is  located  on  the  north  western  limits  of  the  circle,  and  is  open 
on  the  south  eastern  side  of  the  Arlington  highlands.  This  quarry  is  located  in 
wet  soil  with  a  watery  base;  is  seamy,  and  many  of  the  seams  are  open  and  more 
or  less  impacted  with  earthy  deposits.  Tins  quarry  is  open  and  ranges  from 
northeast  to  southwest,  a  quarter  of  a  mile  in  length  and  almost  perpendicular, 
from  forty  to  seventy-five  feet  in  height.  There  has  been  more  cases  in  tlie  im- 
mediate vicinity  of  this  quarry  than  in  any  other  locality  by  far  in  proportion  to 
the  number  of  the  inhabitants.  I  make  tliese  statements  of  facts  in  order  that 
you  can  draw  your  own  conclusion.  In  acordance  with  what  some  of  the  emi- 
nent writers  have  said  this  might  be  considered  a  tangible  source  of  malaria. 
Then  there  is  one  other  supposed  source  I  wish  to  draw  your  attention  to,  and 
that  is  this:  there  has  been  drawn  over  Cranston  street  for  the  last  two  years, 
until  last  fall,  on  an  average  two  hundred  tubs  a  day,  (of  twenty-five  gallons 
each),  of  the  contents  of  privy  vaults,  cess-pools,  and  other  decomposing  mat- 
ters of  all  kinds,  and  deposited  either  in  piles,  or  heaps,  uncovered,  or  spread 
broad  cast  over  the  surface  of  most  of  the  vacant  lots  throughout  this  circle. 
Now,  the  question  is,  whether  so  much  of  this  foul  material  becoming  absorbed 
in  this  porous  soil,  until  it  reaches  to  the  impervious  base,  and  then  is  given  off 
as  a  more  intensified  poison,  would  result  in  true  malarial  miasm.  I  do  not 
know  as  there  is  anything  of  the  kind,  but  I  suggest  it  as  a  subject  worthy  of 
consideration.  I  have  looked  the  subject  through  and  I  must  confess  that  I 
think  we  must  look  for  the  cause  of  this  malarial  outburst  of  fever  from  some 
other  source  than  either  of  the  four  ponds,  of  which  so  much  has  been  said. 
Much  of  the  land  where  this  material  has  been  deposited  has  not  been  disturbed 
or  broken  up  for  some  time.  This  may  not  be  a  fruitful  source  of  malaria,  still, 
I  think  it  should  be  taken  into  account  and  considered,  with  other  probable 
causes. 

5.  I  speak  of  the  diseases  which  have  occurred  within  my  circuit  of  practice. 
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But  the  malarial  disease  has  prevailed  within  a  circle,  the  largest  diameter  of 
which  would  not  exceed  two  miles  and  a  half  and  the  lesser  not  over  one  and  a 
half  miles,  two-thirds  of  which  is  located  is  the  north  eastern  part  of  Cranston, 
and  the  other  third  embracing  territory  opposite,  within  the  city  limits.  The 
causes  which  have  provoked  this,  or  these,  diseases,  to  me  is  undefinable.  There 
are  four  ponds  within  the  circle,  but  I  cannot  be  made  to  believe  that  either  of 
them  had  but  little,  if  anything,  to  do  with  its  production.  The  land  is  mostly 
alluvial;  subsoil  sandy;  on  a  base  alluminous,  mi.\ed  with  chipped  gneiss,  and  is 
well  nigh  impervious.  Then  there  is  a  large  quarry  which,  according  to  authors, 
might  contribute  to  the  work. 

6.  There  have  been  some  cases  of  gastro-enteric  troubles,  confined  mostly  to 
a  class  of  patients  under  ten  or  eleven  years  of  age.  But  mo.st  of  these  cases 
might  be  attributed  to,  or  were  the  direct  result  of,  malarial  taint.  There  were 
some  few  cases  of  Bronchial  Catarrh.  Early  in  the  year  there  was  considerable 
Influenza. 

7.  There  have  not  been  any  diseases  that  have  prevailed  as  epidemics  except 
Malarial  Fever.  Whooping  Cough  has  prevailed  during  the  year,  but  rather  in 
sporadic  form.  Measles  have  not  been  very  prevalent.  Very  little  Diphtheria 
in  a  grave  form.     Some  Cerebra  Spinal  Meningitis. 

8.  No  diseases  have  been  attended  with  an  unusual  fatality. 

10.  The  location  embracing  that  district  around  the  Sprague  Print  Works 
might,  I  think,  be  set  down  as  an  unhealth}'  locality.  I  do  not  think,  however, 
that  this  spot  above  referred  to  is  naturally  an  unhealthy  place,  but  the  popula- 
tion is  largely  composed  of  foreigners,  and  many  of  them  of  rather  a  low  grade, 
perfectly  careless  and  indifferent  as  to  their  modes  of  living,  regimen,  habits  of 
cleanliness,  filthy  yards  and  houses,  bad  water,  with  many  other  defects  in 
their  sanitarj'  surroundings,  which  are  of  vital  conseciuence  and  by  all  means 
should  be  corrected. 

11.  None.  There  has  been  no  improvement  in  this  respect  and  I  fear  there 
never  will  be  until  some  more  stringent  measures  have  been  adopted  whereby 
good,  wholesome  sanitary  laws  and  regulations  can  be  enforced.  Cleanliness  is 
one  of  the  first  laws  of  heaven,  and  it  should  be  so  on  earth  as  well.  If  the  peo- 
ple will  not  keep  clean  there  should  be  law  enough  to  make  them  do  so,  for  no 
person  has  a  right  to  live  in  such  a  manner  as  to  invite  disea.se,  and  instill  into 
the  air  they  breathe  a  toxical  poison  that  will  endanger  the  life  of  their  neighbor. 

12.  It  certainly  did  not  aid  in  the  development  of  disease  to  any  great  extent, 
unless  it  had  some  indirect  influence  in  promoting  the  development  of  "  Malarial 
Fever."  Perhaps  this  might  have  been  the  case  in  this  way:  most  of  the  land  is 
alluvial  and  sandy,  based  on  an  alluminous,  impervious  pan.  During  the 
spring  and  first  part  of  summer  the  sea.son  was  wet.  Tiiis  water  leached  through 
.sandy  soil  and  was  held  intact  on  this  impervious  pan;  then  came  the  hot  dr}' 
weather,  and  then  followed  a  powerful  evaporation  up  through  the  sand  in  the 
form  of  Malaria.    I  do  not  say  that  this  was  the  case,  but  is  certainly  inferential. 

13.  But  little  special  interest  has  been  manifested  in  relation  to  the  subject  of 
sanitary  improvement.  A  man  who  will  not  study  to  know  and  administer  to 
his  own  vital  necessities,  in  order  to  preserve  and  keep  intact  the  vital  forces 
that  sustain  the  activity  of  assimilative  force,  which  is  a  sine  qua  nan  in  keeping 
up  a  healthy  equilibrium  in  his  own  person,  will  certainly  fail  to  put  his  own  back 
yard  in  a  healthy  sanitary  condition,  much  less  care  for  that  of  bis  neighbor. 
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14.  I  tliiuk  not,  allhough  I  am  persuaded  through  my  own  observation  for 
many  years,  tliat  tlie  district  spoken  of  above,  that  is  for  a  mile  or  more  around 
the  Print  Works,  is  peculiarly  a  locality  wherein  the  disease  known  as  Tubercu- 
losis largely  prevails.  I  have  no  doubt  that  persons  carrying  latent  tubercles  by 
moving  into  this  district  will  find,  after  residing  some  time  there,  the  growth  of 
the  tubercle  largely  augmented;  and  they  will  fast  ripen  into  ulceration.  I  have 
not  found  an  unusual  tendency  to  gravel  or  calculus.  Malarial  disease  has  been 
spoken  of  iu  another  place. 

D.  H.  Batcueldeu. 


J{EMARKS   IN    KEPLY   TO   QUESTION   9. 

I  have  been  in  practice  between  42  and  43  years,  including  what  time  I  spent 
in  Europe,  which  was  a  gain  in  experience  from  the  facilities  enjoyed  iu  observ- 
ing the  type  of  disease,  and  manner  of  treatment,  inside  of  some  fortj^-fivc 
different  hospitals  in  the  different  nations  of  Europe.  And  yet  I  have  thus  far 
failed  to  find  reliable,  tangible  proof,  that  either  of  the  above  diseases  are  taken 
or  communicated  from  one  person  to  another.  I  have  treated  more  than  twelve 
hundred  cases  of  Scarlet  Fever,  embracing  every  type  and  form;  from  those  of 
the  most  simple  and  uncomplicated  to  those  in  the  highest  type  of  malignancy; 
where  a  whole  family,  exposed  to  the  same  primary  causes,  had  been  prostrated 
in  rapid  succession,  passing  through  all  the  stages  incident  to  its  most  grave  tj'pe; 
and  not  one  person  outside  of  this  attlicted  family  had  taken  the  disease.  In  the 
autumn  of  1844  I  was  called  to  attend  a  family  where  there  were  six  children 
under  ten  years  of  age.  They  all  came  down  (not  24  hours  between  attacks) 
with  Scarlet  Fever  of  the  gravest  iorm,  accompanied  with  dipthterial  throats,  of 
as  true  and  genuine  a  type  as  I  have  ever  witnessed.  This  family  residence  was 
within  a  very  few  rods  of  the  district  school-house,  where  gathered  sixty  or 
seventy  children  and  youth  everj'  day,  and  some  of  them  visited  the  sick  rooms 
during  the  six  weeks  that  the  disease  lingered  there,  and  to  my  certain  knowdedge 
not  a  symptom  of  the  disease  outside  the  threshold  of  that  house  was  witnessed 
by  any  one  in  that  locality,  while  the  next  cases  would  be  in  some  family  a  mile 
away,  where  they  had  had  no  connection  whatever  with  the  family  who  had  last 
had  the  disease.  It  prevailed  in  this  isolated  manner  for  three  months  or  more, 
till  I  had  had  in  all  a  hundred  and  fifty  cases,  exhibiting  as  grave  a  type  and 
character  as  I  ever  knew  the  disease  to  take  on;  and  in  no  instance  did  I  observe 
a  case  where  the  patient,  had  taken  the  disease  by  coming  in  contact  with  any 
other  patient. 

Again,  in  the  spring  of  1858,  after  Scarlatina  and  Diphtheria  had  prevailed  so 
destructively  in  Troy,  N.  Y.,  during  the  autumn  and  winter  of  1857  and  1858,  it 
pounced  upon  the  people  who  resided  in  the  circuit,  at  and  wuthin  a  mile  of  the 
Sprague  Print  Works,  in  a  malignant  form.  I  had  six  cases  of  Diphtheria  the 
first  week,  and  no  two  cases  nearer  than  eighty  rods  of  each  other.  It  prevailed 
in  my  circle  of  practice  from  the  first  of  March  till  the  middle  of  October, 
skipping  many  intermediate  families  and  prevailing  in  no  regular  order.  During 
these  eight  mouths  I  attended  about  three  hundred  and  seventy  cases,  mild  and 
severe,  of  Scarlatina,  a  hundred  or  more  of  which  were  complicated  with  Diph- 
theria. And  here,  again,  I  was  unable  to  detect  a  single  instance  where  either 
of  the  diseases  had  been  conveyed  in  a  direct  manner  from  one  family  to  another, 
or  from  one  individual  to  another.  I  had  the  first  case  of  Diphtheria  in  March 
of  1858,  that  occurred  in  Rhode  Island  after  it  had  received  this  title,  "  Diph- 
theria," by  some  of  the  eminent  men  of  New  York  and  Philadelphia,  during  its 


1881.]  secretaky's  report.  193 

prevalence  in  the  city  of  Troy.  I  had  seen  and  dealt  with  the  disease  long  be- 
fore—while it  was  known  by  the  unme<iiiing  title  of  Angina  Grncan;  or.  Angina 
Maligna.  But  I  am  still  unsettled  in  my  own  mind  in  relation  to  the  true  and 
legitimate  cause  of  Diphtiieria,  and,  in  fact,  that  of  Scarlatina.  I  can  only  re- 
peat (what  I  have  gathered  from  my  long  experience)  and  what  I  think  to  be  the 
truth,  that  the  cause  is  in  the  form  of  a  mysterious  agent,  which  is  invisible  and 
beyond  the  chemist's  grasp.  It  is  certainly  one  of  the  imponderable  agents, 
known  onlj'  by  its  effects;  floats  only  in  the  atmosphere,  and  not  traceable  be- 
yond that  medium,  to  a  definite  source.  Hence,  1  am  persuaded  to  believe, 
from  facts  gathered  from  every  outward  source,  and  my  own  experience  as  well, 
that  a  person  is  no  more  liable  to  take  the  disease  in  the  room  of  the  patient 
than  they  are  in  the  surrounding  atmosphere  of  the  community  wherein  it  pre- 
vails. I  was  called  once,  some  20  years  since,  to  a  little  patient,  ten  years  of 
age,  one  of  five  children  in  the  familj-.  I  diagnosed  the  case  as  Scarlatina  well 
developed.  Out  of  the  five  children  in  the  family  only  two  had  it,  the  first  very 
severe,  and  the  second  only  light.  In  another  famil}-,  less  than  fifteen  rods  dis- 
tant, there  were  four  children,  who  were  sent  away  on  the  same  day,  six  miles 
distant,  to  avoid  catching  the  disease.  Between  four  and  five  weeks  after  leaving 
their  own  home  I  was  called  to  see  one  of  the  four  children,  which  I  found  very 
sick  with  Scarlatina  and  Diphtheria,  apparently  of  malignant  type.  Before  the 
week  closed  they  were  all  four  of  them  seized  with  the  disease  in  like  manner 
with  the  first  one,  which  died,  while  the  other  three  barely  recovered. 

Now,  within  a  stone's  throw  of  where  these  children  were  so  sick,  there  were 
eleven  children  under  twelve  years  of  age,  who  had  most  of  them  frequented  this 
house,  and  played  with  each  other  up  to  the  time  thej'  were  stricken  down,  and 
not  one  of  them  took  the  disease,  or  had  a  symptom  of  it.  It  may  be  said  that 
there  might  be  complete  isolation  afterwards,  but  this  was  not  the  case,  for  the 
neighbors  went  in  and  out  every  day,  and  watched  with  the  children  at  night, 
and  if  the  theory  holds  good  that  it  is  communicated  frcm  one  person  to  another, 
it  does  seem  to  me  that  some  of  those  exposed  children  would  have  taken  it. 
Within  a  circle  of  about  five  miles  diameter  I  had,  in  about  three  months,  about 
seventy  cases,  and  most  of  them  well  marked  and  severe,  and  in  no  case  was  I  able 
to  determine  the  fact  that  one  person  had  taken  the  disease  from  another.  Now,  it 
does  appear  at  least,  reasonable,  that  this  most  subtle,  imponderable  agent  may 
exist,  locally  circumscribed  and  fractionally  limited,  in  s^pace  and  quantum,  mys- 
teriously changing  place,  coming  in  contact  with  one  or  more  families,  skipping 
others  as  the  case  may  be,  till  it  spends  itself,  or  passes  on  in  its  course  to  other 
localities.  Or,  it  may  become  so  diffuse  as  to  impregnate  the  atmosphere 
throughout  an  extensive  territory,  coming  in  contact  with  well-nigh  everj'  family 
resident  therein.  In  the  latter  case  one  family  is  just  as  much  exposed,  and  as 
likely  to  take  on  the  disease  as  another;  that  is,  if  the}'  are  alike  susceptible; 
while  in  the  former  case,  tho.se  families  which  happen  to  reside  in  its  track  are 
really  the  only  ones  exposed.  I  do  not  say  that  a  person  would  not  take  the  dis- 
ease, under  any  circumstances  in  the  sick  room.  What  I  mean  to  say  is  this: 
admitting,  as  all  do,  that  the  cause  is  somehow  mingled  with  the  elements  of 
the  atmosphere,  then  it  follows  that  it  may  be  universally'  diffused  throughout 
a  given  territory,  one  child  is  just  as  much  exposed,  if  they  reside  in  that  section, 
as  another,  the  only  difference  arises  from  unlike  constitutions,  and  their  variable 
susceptibilities. 

D.  H.  B. 
24 
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TYrHOID    FEVER. 

In  relation  to  Typhoid  Fever  being  communicated  from  one  person  to  another, 
I  have  not  been  able  to  discover  any  facts  going  to  prove,  unequivocally,  the 
affirmation  of  the  case.  So  far  as  my  experience  goes  to  prove  anything,  it 
would  assist  in  establishing  the  theory  that  the  disease  is  not  generally  commu- 
nicated from  one  person  to  another  in  the  sick  I'oom.  I  have  observed  its  work- 
ings through  a  period  of  forty  years  or  more  —  having  had  more  than  one 
thousand  cases  to  deal  with  —  and  am  unable  to  bring  forward  a  single  case 
where  the  patient  took  tlie  disease  from  being  exposed  to  other  patients  in  the 
sick  room.  I  can  bring  to  mind  two  cases,  where  the  servant  girls,  who  did  the 
housework  outside  the  sick  room,  and  had  nothing  to  do  in  the  sick  room  except 
the  emptying  the  vessels  containing  the  (ilrinedlxcluirgen.  They  had  each  a  slight 
run  of  Typhoid  Fever.  I  am  not  under  my  present  impressions  disposed  to  be- 
lieve that  a  perfectly  well  person  is  very  liable  to  contract  the  disease  by  going 
in  and  out  of  the  sick  room. 

D.  H.  B. 

1.  Johnston,  North  Providence,  Smithfield,  and  adjoining  towns. 

2.  The  general  amount  of  sickness,  of  all  kinds,  in  my  circuit  in  1881,  as 
compared  with  ordinary  years,  was  as  follows:  first  half  more;  last  half  less 
than  usual,  and  altogether  much  less  than  formerly. 

3.  Scarlet  Fever  in  Stillwater  and  vicinity;  not  as  severe  as  sometimes. 

4.  No  endemic  diseases  have  been  prevalent  during  the  year. 

6.  No  diseases  of  common  occurrence,  not  contagious,  have  had  an  unusually 
large  prevalence  during  the  year. 

7.  The  contagious  or  infectious  diseases  that  have  prevailed  in  my  circuit, 
without  becoming  epidemic,  are  Scarlet  Fever,  Diphtheria,  Typhoid  Fever. 

8.  No  diseases  have  been  attended  with  an  unusual  fatality. 

9.  I  have  no  doubt  but  those  diseases  referred  to  are  contagiout<,  and  that  the  safety 
of  the  public  require  certain  measures  to  prevent  their  spread;  but  that  anybody 
knows  just  how  or  ichat  to  do,  I  very  much  question.  I  sincerely  wish  I  could 
throw  some  light  on  the  subject,  but  cannot  do  so  from  any  light  I  have. 

10.  There  are  no  localities  in  this  circuit  peculiarly  unhealthy. 

11.  I  believe  many  improvements  have  been  made,  and  with  good  results. 
The  people  are,  I  think,  waking  from. the  old  to  new  ideas. 

12.  As  a  rule  I  have  always  considered  that  droutlis  or  the  reverse  had  much  to 
do  with  health,  but  this  year  I  could  not  see  any  results. 

13.  I  think  there  has  been,  as  I  have  .said  above,  quite  a  stir  in  the  matter. 

14.  It  may  be  there  are  localities  in  this  circuit,  which,  without  being  consid- 
ered generally  unhealthy,  are  becoming  promotive  of  malarial  diseases.  The 
question,  however,  is  not  well  settled. 

J.  C.  BUDLONG. 

1.  Pawtucket,  Lincoln  and  Cumberland. 

2.  The  general  amount  of  sickness,  of  all  kinds,  in  this  circuit  in  1881,  as 
compared  with  ordinary  years,  has  been  about  an  average. 
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3.  No  epidemic  has  prevailed  in  this  circuit  during  tlie  year,  save  Measles,  in 
the  early  part  of  the  year,  originating  in  1880. 

4.  No  endemic  diseases  have  been  prevalent  in  this  immediate  circuit  during 
tlie  year. 

6.  No  diseases  of  common  occurrence,  not  strictl}'  endemic  nor  contagious, 
have  had  an  uuusua.l}'  large  prevalence  during  the  year. 

8.     No  diseases  have  been  attended  with  an  unusual  fatalit3\ 

10.  There  arc  no  localities  in  this  circuit  which  I  consider  peculiarly  im- 
liealthy. 

11.  No  changes  have  been  made,  during  the  year,  in  this  localitj',  in  relation 
to  better  drainage,  or  more  complete  removal  of  excretic,  house  refuse,  &c.,  and 
no  other  new  measures,  public  or  private  adopted,  to  promote  better  sanitary 
conditions,  except  the  extended  use  of  Abbott  Run  water. 

12.  The  prolonged  drouth  of  the  last  half  of  the  year  1881,  had  no  influence 
in  the  production  or  promotion  of  diseases. 

A.  A.  Mann. 

1.  North  Scituate,  and  parts  of  adjoining  towns. 

2.  The  general  amount  of  sickness,  of  all  kinds,  in  this  circuit  in  1881,  as 
compared  with  ordinary  years  has  been  10  per  cent,  greater. 

3.  Whooping  Cough  prevailed  extensively  in  the  village  of  North  Scituate  and 
vicinit}',  during  the  early  part  of  the  j^ear,  and  Chicken  Pox  in  same  locality 
during  the  fall  months,  both  of  mild  type. 

4.  No  endemic  diseases  have  been  prevalent  in  this  circuit  during  the  year. 

6.  The  diseases  of  common  occurrence,  not  strictlj'  endemic  nor  contagious, 
that  have  had  an  unusually  large  prevalence  during  the  year,  are  Inflammatory 
Rheumatism  and  Pneumonia. 

7.  No  contagious  or  infectious  disease  has  prevailed  without  becoming  epi- 
demic, except  Diphtheria. 

8.  No  diseases  have  been  attended  with  an  unusual  fatality. 

10.  No  localities  in  this  circuit  peculiarly  uuhcaltiiy,  except  as  reported  last 
year. 

11.  No  changes  have  been  made,  during  the  year,  in  this  locality,  in  relation 
to  belter  drainage,  or  more  complete  removal  of  excrettt,  house  refuse,  &c. 

12.  The  following  negative  facts  are  the  only  ones  noted:  During  the  latter 
part  of  the  summer,  and  the  fall  of  1880,  there  were  a  large  number  of  cases  of 
Typhoid  Fever,  which  were  ascribed  in  part  to  the  drouth  of  that  year;  during 
1881  (same  period),  notwithstanding  the  drouth,  there  was  a  remarkable  absence 
of  such  cases. 

13.  No  advance  in  public  sentiment,  in  regard  to  the  importance  of  sanitary 
surroundings,  or  increased  interest  in  means  of  preventing  diseases. 

14.  No  localities  in  this  circuit,  which  are  peculiarly  promotive  of  pulmonary 
consumption,  gravel,  calculus,  malarial  or  any  other  diseases. 

W.  J.  Smitii. 
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1.  Smitlifield,  aud  surrounding  towns. 

2.  The  general  amount  of  sickness,  of  all  kinds,  in  this  circuit  in  1881,  as 
compared  with  ordinary  years,  was  rather  less;  say  an  eigiith  (^)  less. 

3.  No  epidemics  have  prevailed  in  this  circuit  during  the  year. 

4.  No  endemic  diseases  have  been  prevalent  during  the  year. 

6.  No  diseases  of  common  occurrence  have  had  an  unusually  lai'ge  prevalence 
during  the  year. 

7.  No  contagious  or  infectious  diseases  have  prevailed  in  this  circuit. 

8.  No  diseases  have  been  attended  with  an  unusual  fatality.  The  death  rate 
has  been  low. 

10.  There  are  no  facts  to  show  positively  that  there  are  any  .localities  in  this 
circuit  peculiarly  unhealthy. 

11.  I  know  of  no  general  or  special  sanitary  improvements  during  the  year. 

12.  I  can  say  nothing  here  very  definite;  the  continued  drouth  maj'  have 
given  rise  to  an  increase  of  general  sickness  during  a  few  succeeding  months 
from  its  termination. 

18.  I  think  there  has  been  a  little  advancement  in  public  sentiment  on  sani- 
tary questions  within  this  circuit;  it  having  arisen,  no  doubt,  from  a  greater 
general  enlightenment  on  matters  pertaining  to  this  subject. 

14.  I  am  not  able,  from  any  observations  of  m}'  own,  to  refer  to  any  localities 
within-  this  circuit,  which  seem  to  furnish  more  than  their  proportional  amount 
of  the  above  diseases. 

R.  P.  Eddy. 

1     Woonsocket  and  adjoining  towns. 

2.  The  general  amount  of  sickness,  of  all  kinds,  in  this  circuit  in  1881,  as 
compared  with  ordinary  years,  was  slightlj'  greater. 

3.  Whooping  Cough  has  been  very  prevalent  all  over  the  town;  Measles  less. 

4.  No  endemic  diseases  have  been  prevalent  in  this  circuit  during  the  year, 
within  my  personal  knowledge. 

6.  Bronchial  affections  have  had  an  unusually  large  prevalence  in  this  circuit 
during  the  year. 

7.  No  contagious  or  infectious  disea.ses  have  prevailed,  except  as  stated  above. 

8.  No  diseases  have  been  attended  with  an  unusual  fatality. 

10.  In  lower  portions  of,  town,  along  river  banks,  where  heavy  fogs  prevail 
in  spring  and  fall,  there  are  always  more  of  pulmonary  and  bronchial  com- 
plaints: and  I  think  the  same  locations  have  shown  more  Typhoid  Fever. 

11.  No  changes  have  been  made  during  the  year  in  this  location,  in  relation  to 
better  drainage,  or  more  complete  removal  of  excrettp,  house  refuse,  &c.,  and  no 
new  public  measures  to  promote  better  sanitary  conditions.. 

12.  There  was  not,  I  think,  so  much  of  sickness,  of  all  kinds,  as  was  to  have 
been  expected  after  the  late  fall  and  early  winter  rains  following  so  much  dry 
weather. 
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13.  While  the  general  sentiment  may  not  be  much  better,  I  personally  know, 
from  intercourse  with  them,  that  many  individuals  are  beginning  to  thinli  and 
discuss  sanitary  measures. 

14.  There  are  certain  portions  of  the  town,  lying  upon  one  of  the  hills,  where 
fo"  many  years  some  form  of  disease  of  urinary  organs  prevails.  Several  deaths 
from  Bright's  disease  and  Diabetes  Mellitus  also,  and  quite  a  number  of  cases  of 
each  now  existing.  Consumption  prevails  not  so  much  in  any  particular  locality, 
but  rather  among  a  certain  class  of  laborers,  viz. :  rubber  boot  makers. 

Geo.  W.  Jenckes. 

1.  Providence  city. 

2.  The  general  amount  of  sickness  of  all  kinds  in  this  city,  in  1881,  as 
compared  with  ordinary  years,  was  as  follows:  First  four  months  about  10  per 
cent,  greater;  second  four  months  an  average,  and  last  four  months  10  per  cent, 
less. 

3.  No  epidemics  having  universal  prevalence  occurred. 

4.  No  endemic  diseases  have  been  prevalent  during  the  year  1881,  except  In- 
termittent Fever,  which  occurred  largely  in  the  southwest  part  of  the  city. 

6.  The  diseases  of  common  occurrence,  not  strictly  endemic  nor  contagious, 
that  have  had  an  unusually  largo  prevalence  during  the  year,  are  Pneumonia  and 
Bronchitis. 

7.  The  contagious  or  infectious  diseases  that  have  previiiled  in  the  city  with- 
out becoming  epidemic,  are  Diphtheria,  Scarlatina,  Whooping  Cough,  Measles, 
Typhoid  Fever  and  Mumps. 

8.  The  diseases  that  have  been  attended  with  an  unusual  fatality  are  Pneu- 
monia and  Bronchitis. 

11.  Water  has  been  more  largely  introduced,  and  the  sewerage  of  buildings 
considerably  extended.  The  rules  in  regard  to  the  sale  of  unwholesome  provis- 
ions have  also  been  made  more  efficient. 

12.  The  drought  of  the  last  half  of  the  year,  seemed  to  have  no  influence  in 
the  production  or  promotion  of  diseases. 

13.  Some  advance  in  public  sentiment  seems  to  have  been  made,  in  regard  to 
the  importance  of  sanitary  surroundings,  and  increased  interest  in  questions  ap- 
pertaining to  means  of  preventing  diseases,  and  promoting  individual  and  gen- 
eral health.  Increased  inquiry  on  the  part  of  the  general  iniblic  as  to  best  means 
of  house  drainage  and  ventilation,  larger  sale  of  sanitary  publications,  and 
enlarged  subscriptions  to  sanitary  periodicals. 

C.   11.    FiSHEU. 


WASHINGTON  COUNTY. 

1.  Hope  Valley,  and  parts  of  Exeter  and  Richmond. 

2.  The  general  amount  of  sickness,  of  all  kinds,  in  this  circuit   in  1881,  as 
compared  with  ordinary  years,  has  been  about  an  average. 

3.  No  epidemics  have  prevailed  in  this  circuit  during  the  year. 

4.  No  endemic  diseases  have  been  prevalent  during  the  year. 
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6.  The  Diseases  of  common  occurrence,  not  strictly  endemic  nor  contagious, 
that  liave  had  an  unusually  large  prevalence  during  the  year  are,  Pneumonia, 
Rlieumatism,  Croup  and  Intlammatory  Bore  Throat. 

7.  The  contagious  or  infectious  diseases  that  have  prevailcnl  without  becom- 
ing epidemic,  are  Diphtheria,  Scarlet  Fever  and  Measles. 

8.  No  diseases  have  been  attended  with  an  unusual  fatality. 

10.  No  localities  peculiarly  unhealthy. 

11.  No  changes  have  been  made  during  the  year,  in  this  locality,  in  relation 
to  measures  to  promote  better  sanitary  conditions. 

12.  Intermittent  Fever  lias  prevailed  to  some  extent,  apparently  as  the  result 
of  bogs,  and  the  bottom  of  ponds  and  reservoirs  being  exposed  to  the  action  of 
the  atmosphere  by  low  water. 

13.  No  advance  in  public  sentiment  of  this  circuit  in  regard  to  means  of  pre- 
venting diseases,  and  promoting  individual  and  general  health. 

14.  No  localities  in  this  circuit  particularly  promotive  of  puhnonary  con- 
sumption, gravel,  calculus,  malarial  or  any  other  diseases. 

E.  P.  Clark. 

1.  Hopkinton;  parts  of  Richmond,  Charlestown  and  Westerly. 

2.  The  general  amount  of  sickness  in  my  circuit,  for  the  year  1881,  has  been 
greater,  I  should  say,  by  one-si.xth  than  an  average. 

3.  We  have  had  an  epidemic  of  Diphtheria  in  Ashaway,  Potter  Hill  and  vi- 
cinity; also  in  the  village  of  Niantic  during  the  last  quarter  of  the  year,  of  unu- 
sual severity,  extending  over  a  period  of  some  four  months;  also  of  Typhoid 
Fever,  in  the  village  of  Plainville,  (Richmond,)  of  the  average  severitj',  but  no 
fatal  cases,  extending  through  the  last  five  months  of  the  year;  also  of  Varicella. 

4.  We  have  had  no  endemic  diseases  prevalent  during  the  past  year. 

6.  The  diseases  that  have  prevailed  to  an  unusual  extent  during  the  past  year 
are.  Dysentery,  Diarrh(ea,  Rheumatism  and  Follicular  Tonsilitis. 

7.  The  contagious  or  infectious  diseases  that  have  prevailed  in  this  circuit, 
without  becoming  epidemic,  are  Scarlet  Fever  and  Pertussis. 

8.  Diphtheria  has  been  unusually  fatal 

10.  No  localities  in  this  circuit  peculiarly  unhealthy. 

11.  There  have  been  no  changes  made  during  the  past  year,  in  my  circuit, 
either  public  or  private,  that  would  ensure  better  drainage,  &c. 

12.  During  the  prolonged  drouth  of  the  last  half  of  the  year  the  streams  were 
very  low,  especially  the  river  at  Potter  Hill,  which  was  kept  unusually  low  for  a 
period  of  five  or  six  weeks;  at  or  near  the  expiration  of  this  time,  two  or  three 
cases  of  Diphtheria,  of  a  very  severe  type,  originated  in  families  living  on  or 
near  the  banks  of  the  pond.  The  remaining  children  of  the  families  were  allowed 
to  attend  school,  and  the  consequence  was,  that  almost  before  we  knew  it,  we 
had  the  disease  spread  through  the  whole  neigliborhood.  At  the  earnest  instiga- 
tion of  the  local  physicians  the  school  was  closed  for  a  period  of  three  weeks,  in 
the  months  of  September  and  October,  and  in  this  way  it  was  checked,  not,  how- 
ever, until  several  lives  were  lost. 
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13.  There  has  been  no  advance  or  increased  interest  in  sanitary  surroundings 
during  the  past  year. 

14.  I  know  of  no  localities  in  this  circuit  peculiarly  unhealthy. 

A.  B.  Briggs. 

1.  South  Kingstown. 

2.  There  has  been  an  average  amount  of  sickness  of  all  kinds,  in  this  circuit 
in  1881,  as  compared  with  ordinary  years. 

3.  No  epidemics  have  prevailed  in  this  circuit  during  the  year. 

4.  No  Malarial  diseases.  A  few  cases  of  Typhoid  Fever  have  occurred  in  the 
village  of  Peacedale,  three  cases  on  Point  Judith,  and  perhaps  one  or  two  other 
isolated  cases. 

5.  I  think  the  cause  of  all  these  cases  was  in  the  condition  of  the  drinking 
water.  Wells  in  this  locality  have  been  low,  and  of  the  three  cases  in  Point  Ju- 
dith district  (all  in  one  family)  the  water  really  "  smelt  bad." 

6.  No  diseases  of  common  occurrence  have  had  an  unusually  large  prevalence 
during  the  j'ear. 

7.  No  contagious  or  infectious  diseases  have  prevailed  in  this  circuit,  without 
becoming  epidemic. 

8.  No  diseases  have  been  attended  with  an  unusual  fatality. 

P.  Scarlet  Fever  I  believe  to  be  communicable,  both  hy  personal  contact  and 
by  means  of  families.  Of  Diphtheria  and  Typhoid  Fever  I  believe  the  case  is 
diflPerent,  and  there  must  be  very  favoring  conditions  to  make  them  to  have  an 
appearance  of  being  contagious. 

10.  No  localities  in  this  circuit  considered  peculiarly  unhealthy. 

11.  No  changes  have  been  made  during  the  year,  in  this  locality,  in  relation 
to  better  drainage,  or  to  promote  better  sanitary  conditions. 

12.  No  more  than  hinted  at  above. 

13.  I  think  some  progress  has  been  made  in  the  right  direction,  and  1  know 
of  no  means  more  adequate  to  the  subject  than  the  work  of  the  State  Board.  Old 
prejudices  and  peculiarities  die  hard,  and  seem  ever  to  have  a  catlike  propensity 
to  recover  life;  but  Truth,  though  it  has  an  inherent  resurrection  power,  it  re- 
(juires  the  untiring  support  of  its  votaries,  because  of  the  natural  tendency  of 
the  human  family  to  choose  evil  rather  than  good. 

C.  E.  Mauyott. 

1.  AVeslerly. 

2.  The  amount  of  sickness  in  1881  has  been  about  ecpial  to  that  in  ordinary 
years. 

3.  No  epidemic  has  prevailed  during  1881,  yet  during  the  last  few  months  of 
the  year  iScarlet  Fever  was  (juite  prevalent,  though  hardly  reaching  an  epidemic. 

4.  A  mild  form  of  malaria  prevailed  from  August  to  November,  and  no  part 
of  my  circuit  seemed  to  be  exempt,  yet  the  severer  cases  were  usuall}'  in  the 
neighborhood  of  the  Pawcatuck  river. 
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5.  The  same  causes  which  produced  the  slight  endemic  of  1880,  but  more 
widely  spread. 

6.  No  diseases  not  strictly  endemic  nor  contagious,  have  had  an  unusually 
large  prevalence  during  the  year. 

7.  During  the  early  summer,  eight  cases  of  Small  Pox  occurred  in  this  vicin- 
ity, distinctly  traceable  to  two  separate  points.  One  from  Little  Falls,  R.  I.,  and 
one  originating  from  a  cloak  picked  up  in  Long  Island  sound  and  afterwards 
worn. 

8.  No  diseases  have  been  attended  with  an  unusual  fatality. 

9.  Nothing  has  occurred  to  change  the  views  that  I  expressed  in  last  year's 
report. 

10.  Aside  from  the  marshy  and  low  lands  adjoining  the  Pawcatuck  river, 
there  is  no  locality  which  I  consider  particularly  unhealthy  from  natural  causes. 
The  unhealthy  condition  of  a  few  isolated  places  can  be  ascribed  to  uncleanli- 
ness,  and  disregard  of  hygienic  rules. 

11.  One  of  the  mill  districts.  White  Rock,  has  improved  its  sewerage  to  a 
certain  extent. 

13.  Nothing,  except  that  the  town  has  built  a  pest-house,  which  has  not  been 
dedicated  as  yet. 

14.  Certain  localities  in  which  malarial  diseases  prevail,  as  stated  in  answer 
to  No.  4. 

H.  N.  Crandall. 


REPORTS   FROM   TOWNS. 


It  is  made  the  duty  of  the  Secretary  of  tlie  State  Board  of  Health, 
to  make  inquiries  of  the  town  clerks,  or  clerks  of  the  local  boards  of 
health,  in  such  towns  as  have  boards  of  health  separate  from  the 
town  councils,  or  separate  from  boards  of  aldermen  in  tlic  cities,  in 
relation  to  the  general  public  health,  and  to  public  measures  taken  to 
promote  the  same,  as  may  be  seen  by  the  following  extract  from  the 
Public  Statutes  of  1882. 

CHArTER  83. 

Section  6.  The  Secretary  of  the  said  Board  shall  make  inquiry  from  time  to 
time,  of  the  clerks  of  town  and  local  boards  of  health,  and  practising  physicians, 
in  relation  to  the  prevalence  of  any  disease,  or  knowledge  of  any  known  or 
generally  believed  source  of  disease,  or  causes  of  general  ill-health,  and  also  in 
relation  to  the  proceedings  of  the  said  boards  of  health,  in  respect  to  acts  for  the 
promotion  and  protection  of  the  public  health,  and  also  in  relation  to  diseases 
among  domestic  animals,  in  their  several  towns;  and  the  said  clerks  of  town  and 
local  boards  of  health,  and  said  practising  physicians,  shall  give  such  information 
in  reply  to  said  inquiries,  of  such  facts  and  circumstances  as  have  come  to  their 
knowledge. 

The  following  circular  was  therefore  sent  to  the  town  clerks  of  the 
several  towns,  acting  as  clerks  of  boards  of  health: 

CIRCULAR     I. 

OFFICE  OF  SECKETARY  OF  THE  STATE  BOARD  OF  HEALTH, 

PiioviDENCE,  Jan.  1,  1883. 
To  the  Town  Clerk  of  t/tc  Town  of .• 


At  the  beginning  of  the  year  1881  a  circular  was  sent  to  the  clerks  of  local 
boards  of  health  (town  councils  or  boards  of  aldermen,  unless  special  boards  are 
appointed.)  in  all  the  towns  of  the  State,  making  various  incjuiries  in  regard  to 
the  sanitary  condition  of,  and  measures  taken  for  the  improvement  of  the  same, 
in  their  several  towns  and  localities,  during  the  preceding  year. 
85 
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In  compliance  with  section  6  of  chapter  83,  of  the  Public  Statutes,  it  is  now 
obligatory  and  quite  desirable  that  reports  should  again  be  made  by  persons  hold- 
ing the  same  official  positions,  in  regard  to  the  same  general  subjects  of  inquiry. 

The  following  questions  are  therefore  presented: 


1.  What  diseases  have  prevailed  to  an  unusually  large  extent  in  your  town  or 
district  during  the  past  year?  If  any,  please  give  names;  first,  that  affecting  (to 
the  best  of  your  knowledge)  the  largest  number  of  persons;  second,  the  next 
largest,  and  so  on.  Also  the  localities  where  they  occurred,  and  the  time  of  the 
year. 


2.  Are  there  any  localities  in  your  town  or  district  which  are  generally  believed 
to  foster  any  one  disease  more  than  another?  For  instance,  consumption.  Typhoid 
fever,  malarial  disease,  «fec.     If  any.  name  the  localities  and  the  diseases. 


3.  Are  there  any  localities  which  are  believed  to  be  productive  of  general  ill- 
health,  without  resulting  in  special  or  definite  forms  of  disease?  If  so,  name  the 
locality  or  localities. 


4.  Has  any  widely  spread  or  largely  fatal  disease,  contagious  or  otherwise, 
occurred  among  domestic  animals  in  your  town  or  district,  during  the  year  1881? 
If  any,  give  name  or  names,  locality  and  time  of  occurrence. 


5.  What  regulations  have  been  adopted,  or  work  of  a  public  or  private  nature 
contemplated,  commenced  or  completed  in  1881,  by  the  consent,  or  under  the 
direction  of  the  town  council  of  your  town,  or  any  legally  authorized  health 
officer  or  board  of  health  in  the  town,  in  relation  to  the  promotion  and  protection 
of  the  public  health? 


An  early  reply  is  solicited. 

RespectfuUj^ 

CHAS.  H.  FISHER,  Secretary. 
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EEPORTS  FROM  TOWN  CLERKS 

In  relation  to  i)revahnce  of  disease,  and  acts  for  the  2^romotion  and 
2}rotection  of  the  ptiilic  health. 

BRISTOL  COUNTY. 

WARREN. 

1.  None  of  any  account.     Last  spring  a  few  cases  of   Diphtheria,  but  less 
than  the  towns  around  us. 

2.  No  localities  in  this  town,  to  my  knowledge,  that  foster  any  one  disease 
more  than  another. 

4.  No  widely  spread  or  largely  fatal  disease  occurred  among  domestic  animals 
in  this  town  during  the  year  1881. 

5.  General  vaccination  has  taken  place,  especially  among  the  Irish  and  French. 

Henry  H.  Luther. 

KENT  COUNTY. 

COVENTRY. 

1.  No  diseases  have  prevailed  to  an  unusually  large  extent  in  this  town  during 
the  past  year,  to  my  knowledge. 

2.  No  localities  in  this  town  lielieved  to  foster  any  one  disease  more  than 
another  that  I  know  of,  or  that  I  liave  ever  heard  of. 

4.  No  widely  spread  disease  occurred  among  domestic  animals  during  the 
year. 

5.  No  work  of  a  public  nature,  under  the  direction  of  the  town  council,  ex- 
cept that  free  vaccination  has  been  furnished  to  all  desiring  it. 

S.  W.  Griffin. 

EAST   GREENWICH. 

1.  No  diseases  have  prevailed  to  an  unusually  large  extent  during  the  past 
year. 

2.  No  localities  generally  believed  to  foster  any  one  disease  more  than  another. 

4.  No  largely  fatal  disease  among  domestic  animals. 

5.  A  thorough  vaccination  of   the  inhabitants  of  tlic  town,  ordered  by  the 
town  council,  took  place  in  April  and  Ma}^,  1881,  at  the  expense  of  the  town. 

E.  St.\nuope. 


1.     Do  not  know  that  any  diseases  have  jMevailcd  to  an  unusually  large  extent 
in  the  town,  during  the  past  year. 
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2.  Have  heard  of  no  localities  in  the  town  generally  believed  to  foster  any 
one  disease  more  than  another. 

4.     No  fatal  disease  among  domestic  animals. 

f).  No  new  measures,  except  free  vaccination  was  given  to  all  in  the  town  who 
would  accept  of  it.  In  some  districts  a  great  many  were  ojiposed  to  it.  Ahont 
GOO  were  vaccinated. 

Byron  A.  Andrews. 

W'EST   GREENWICH. 

1.  None.  A  few  cases  of  Typhoid  Fever  in  the  central  part  of  the  town,  in 
the  early  part  of  the  winter,  is  the  only  disease  noticeable. 

2.  There  are  no  localities  in  the  town  which  are  generally  believed  to  foster 
any  one  disease  more  than  another. 

4.  No  widely  spread  disease  among  domestic  animals  in  town  during  the 
year,  to  my  knowiedge. 

5.  Free  vaccination  for  the  school  children  of  the  town  has  been  provided 
during  the  past  year. 

Wm.  N.  Sweet. 

NEWPORT  COUNTY. 

JAMESTOWN. 

1.  No  diseases  have  prevailed  to  an  unusually  large  extent  in  this  town  dur- 
ing the  past  year.  There  were  three  cases  of  Consumption  during  the  spring  of 
1881,  in  different  parts  of  the  island. 

2.  No  localities  generally  believed  to  foster  any  one  disease  more  than  another. 

4.  No  fatal  disease  occurred  among  domestic  animals  during  the  year. 

5.  No  new  measures,  except  the  town  authorized  free  vaccination.  Dr.  W. 
A.  Watson  employed. 

J.  E.  Watson. 

LITTLE  COMPTON. 

1.  No  diseases  have  prevailed  to  an  unusually  large  extent  during  the  past  year. 

2.  No  localities  which  foster  any  one  disease  more  than  another. 

4.  No  widely  spread  disease  among  domestic  animals  during  the  year. 

5.  No  regulations  have  been  adopted.  No  board  of  health  has  been  organ- 
ized.    The  town  was  vaccinated  by  me  last  year,  '81. 

Isaac  B.  Cowen. 

middletown. 

1.  No  disease  has  prevailed  in  this  town  to  a  large  extent,  during  the  year 
1881.  In  one  house,  on  Third  Beach  Road,  in  the  southeasterly  part  of  Middle- 
town,  three  children,  all  under  five  years  of  age,  died  within  a  short  period  of 
one  another,  in  the  months  of  February  and  March.  The  cause  of  the  death  of 
the  oldest  child  was  returned  as  Scarlet  Fever.     The  physician  died  before  mak- 
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ing  return  of  the  other  two  deaths.  Cause  assigned  l)j'  some  to  be  Measles,  but 
probably  the  same  as  in  the  case  of  the  first  child.  I  know  of  nothing  in  the 
locality  of  these  deaths  pcculiarlj-  favorable  to  disease. 

2.  I  think  of  no  localities  which  have  of  late  years  been  considered  as  dis- 
tinctivelj'  unhealthy,  or  engeudering  any  particular  kind  of  disease. 

4.  Domestic  animals  have  been  singularly  free  from  disease  since  the  begin- 
ning of  the  year  1881.  I  fail  to  recall  a  single  instance  of  an  animal  affected  by 
anj'  contagious  disease. 

5.  In  June,  1881,  the  town  council  provided  for  the  gratuitous  vaccination  of 
the  inhabitants  of  this  town,  and  especially  of  the  school  children.  I  am  of  the 
opinion  that  few  adults  availed  themselves  of  this  opportunity  to  be  vaccinated, 
but  believe  most  of  the  people  of  tliis  town  have  been  vaccinated  at  least  once 
in  their  lives.  This  I  infer  from  reports  which  have  come  to  me  in  a  general 
way. 

Albert  L.  Chase. 

portsmouth. 

1.  No  diseases  have  prevailed  to  an  unusuall}-  large  extent  during  the  past 
year. 

2.  No  localities  believed  to  foster  anj-  one  disease  more  than  another. 

4.  No  disease  among  domestic  animals  during  the  year. 

5.  The  town  council  ordered  a  free  vaccination  of  the  inhabitants  of  the  town, 
last  summer,  which  \?as  attended  to. 

Philip  B.  Ch.\se. 

tiverton. 

1.  Measles;  early  months  of  the  j-ear. 

2.  No  localities  which  are  generally  believed  to  foster  any  one  disease  more 
than  another. 

4.  Chicken  Cholera,  spring  and  fall;  Pink  Eye  in  horses,  winter. 

5.  None,  except  to  employ  a  physician  to  vaccinate  such  as  desire  it. 

Geo.  N.  Durfee. 

NEWPORT. 

1.  No  diseases  have  prevailed  to  any  very  great  extent.  Some  cases  of  Diph- 
theria, and  some  of  Scarlet  Fever,  but  not  many  families  at  a  time,  nor  were 
they  of  an  aggravated  form,  except  in  two  or  three  instances. 

2.  Malarial  diseases  are  unknown.  The  district  west  of  the  Creek,  chiefly 
Houston  avenue,  is  very  wet  and  low.  .Many  streets  occupied  by  foreigners  are 
not  as  healthy  as  the  average,  because  of  the  habits  of  the  residents,  but  the  dif- 
ference is  not  so  great  as  would  be  supposed,  mostly  in  the  outskirts.  The  Point 
is  without  descent,  but  still  is  fairly  healthy. 

4.  So  far  as  known,  no  widely  spread  or  largely  fatal  disease  occurred  among 
domestic  animals  during  the  year. 
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5.  The  new  school  law  induced  very  numerous  vaccinations,  and  a  case  of 
Small  Pox  near  the  end  of  the  year,  many  more.  Free  vaccination  had  also  been 
advertised  in  June.  The  work  of  sewering  the  city  has  been  pushed  with  great 
vigor,  and  the  using  of  the  public  water  is  constantly  increasing. 

W.  G.  Stevens. 
PROVIDENCE  COUNTY. 

BURKILLVILLE. 

1.  No  diseases  have  prevailed  to  an  unusually  large  extent  during  the  past  year. 

2.  No  localities  which  are  generally  believed  to  foster  anj'  one  disease  more 
than  another. 

4.  No  widely  spread  disease  occurred  among  domestic  animals. 

5.  Health  officers  were  appointed  in  this  town.  The  town  was  divided  up  by 
school  districts  and  several  physicians  were  appointed  to  vaccinate  the  inhabi- 
tants of  the  town,  at  a  certain  compensation  to  be  paid  them  for  so  doing.     No 

returns  made  of  their  doings. 

Alvah  Mowry, 

cranston. 

1.  During  last  summer  and  autumn  Chills  and  Fever  were  quite  prevalent  in 
some  parts  of  the  town,  particularlj^  in  the  Arlington  district  in  the  neighbor- 
hood of  the  ponds  in  that  vicinity.  There  has  also  been  a  good  deal  of  it  in  the 
Print  Works  villages.  Scarlet  Fever  has  been  somewhat  prevalent  during  fall 
and  winter,  but  of  a  mild  character  generally  speaking. 

2.  Tlie  ponds  referred  to  above,  some  in  this  town  and  some  in  Providence, 
ninth  ward,  may  have  something  to  do  with  the  malarial  developments  in  this 
section. 

4.  No  widely  spread  or  largely  fatal  disease,  contagious  or  otherwise,  occurred 
among  domestic  animals  during  the  year  to  my  knowledge. 

5.  Free  vaccination  has  been  furnished  and  made  as  thorough  as  practicable. 
Certificates  of  vaccination  are  required  of  all  scholars  in  the  public  schools.  An 
effort  has  been  made  during  the  year  past  by  the  town  council,  and  I  think  suc- 
cessfully, to  control  and  regulate  the  depositing  in  the  town  of  night  soil,  cess- 
pool contents,  &c. 

T.  C.  Lawton, 

Superintendent  of  Health  for  Town  of  Cranston. 

CUMBERLAND. 

1.  Intermittent  Fever  prevailed  to  an  unusual  extent,  at  Valle}'  Falls  and  vi- 
cinity, in  the  fall  of  1881. 

2.  There  are  no  localities  in  this  town  which  are  generally  l)elieved  to  foster 
any  one  disease  more  than  another,  to  my  knowledge. 

4.  No  widely  spread  disease  occurred  among  domestic  animals  during  the 
year,  to  my  knowledge. 

5.  Vaccination  was  authorized  by  town  council. 

Horace  A.  Follett. 
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FOSTEK. 

1.  No  diseases  have  prevailed  to  an  unusually  large  extent  in  this  town,  dur- 
ing the  past  year,  to  my  knowledge. 

2.  No  localities  believed  to  foster  any  one  disease  more  than  anotlier. 

4.  No  disease  occurred  largely  among  domestic  animals  in  the  town,  during 
the  year. 

5.  No  regulations,  except  the  town  council  has  provided  for  free  vaccination. 

Geo.  W.  Phillips. 

glocestek. 

1.  No  diseases  have  prevailed  to  an  unusually  large  extent  during  the  past 
year. 

2.  No  localities  which  are  generally  believed  to  foster  any  one  disease  more 
than  another. 

4.  No  largely  fatal  disease  among  domestic  animals. 

5.  No  new  regulations,  except  there  has  been  public  vaccination,  well  at- 
tended to. 

Cii.\s.  W.  Farnum. 

LINCOLN. 

1.  No  unusual  disease,  except  Small  Pox  in  May  and  June;  six  or  eight  cases, 
and  one  death. 

2.  No  localities  believed  to  foster  any  one  disease  more  than  another. 

4.  No  largely  fatal  tlisease  occurred  among  domestic  animals. 

5.  No  new  regulations  have  been  adopted  bj^  the  town  council  of  this  town, 
in  relation  to  the  promotion  and  protection  of  the  pul)lic  health,  except  as  fol- 
lows: (Chapter  S72  Public  Laws,  Sec.  1.)  The  law  in  relation  to  vaccination  of 
children  attending  public  schools  has  been  fully  and  thoroughly  enforced,  and  a 
certiticate  given,  resulting  in  (piite  a  large  number  of  vaccinations. 

Willi. VM  11.  C4ooding. 

NOKTII     I'UOVIDENCE. 

1.  No  diseases  have  prevailed  to  an  unusually  large  extent  during  the  past 
year,  to  my  knowledge. 

2.  There  are  no  localities  in  town  which  are  generally  believed  to  foster  any 
one  disease  more  than  another. 

4.  No  largelyfatal  disease  among  domestic  animals  during  the  year. 

5.  No  regulations  have  been  adopted  by  the  town  council,  in  relation  to  the 
promotion  and  protection  of  the  public  health,  and  nothing  has  been  done  in  re- 
gard to  vaccination.  It  was  talked  about  to  some  extent,  but  the  matter  was 
finally  dropped. 

Thomas  H.  Angell. 
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SCITUATE. 

1.  No  diseases  have  prevailed  to  an  unusually  large  extent. 

2.  No  localities  which  are  generally  believed  to  foster  Consumption,  Typhoid 
Fever,  malarial  disease,  or  any  other  in  particular. 

4.  No  largely  fatal  disease  occurred  among  domestic  animals. 

5.  No  new  regulations,  except  vaccination  was  ordered,  this  January,  1883. 

D.  H.  Remington. 

PROA'IDENCE   CITY. 

1.  The  diseases  that  have  prevailed  to  an  unusually  large  extent  in  this  city, 
during  the  past  year,  are  Pneumonia  and  diseases  of  the  respiratory  passages  dur- 
ing the  first  four  months  of  the  year,  and  Intermittent  Fever  during  August, 
September  and  October. 

2.  The  southwesterly  .section  of  the  city  favors  the  production  of  Intermittent 
Fever. 

3.  The  localities  which  are  believed  to  be  productive  of  general  ill-health, 
without  resulting  in  special  or  definite  forms  of  disease,  are  onl}'-  those  deficient 
in  effectual  and  proper  drainage,  with  unsanitary  surroundings,  and  among  the 
classes  dispensed  to  dissipation,  of  filthy  habits  and  living  on  unhealthfnl  food. 

4.  The  Pink  Eye  (so  called)  prevailed  quite  largely  among  horses,  but  without 
large  fatality,  and  Spinal  Meningitis,  also  among  horses,  and  less  largely,  but 
with  much  greater  fatalit}-. 

5.  The  regulations  adopted,  of  a  public  nature,  in  relation  to  the  promotion 
and  protection  of  the  public  health  are  as  follows: 

RULE  RELATIVE   TO  UNWHOLESOME  PROVISIONS. 

[Adopted  August  4,  1881.] 

Chapter  xii  of  the  rules  and  regulations  of  the  board  of  aldermen,  is  hereby 
amended  so  as  to  read  as  follows;  — 

1.  It  shall  be  the  duty  of  the  superintendent  of  health,  to  visit  from  time  to 
time  and  at  frequent  intervals,  all  places  within  this  city  where  fruit,  vegetables, 
meat,  fish  or  other  provisions  liable  to  become  decayed,  diseased  or  unwholesome, 
shall  be  kept,  offered,  or  exposed  for  sale,  and  if  he  shall  find,  or  be  informed, 
that  any  of  said  articles  so  kept,  offered  or  exposed  for  sale,  are  decayed,  dis- 
eased, or  unwholesome,  he  shall  forthwith  carefully  inspect  the  same,  and  if  in 
his  opinion  the  same  are  decayed,  diseased,  or  unwholesome,  he  shall  prepai'e  a 
certificate  in  writing,  which  shall  contain  a  true  statement  of  the  nature,  condi- 
tion and  quantity  of  the  same,  of  the  place  where  the  same  were  found,  and  the 
name  of  the  owner  thereof,  or  of  the  person  in  whose  possession  the  same  were 
found,  and  after  signing  said  certificate  in  his  official  capacity  of  superintendent 
of  health,  he  shall  file  the  same  in  his  office,  and  send  a  copy  thereof  to  the 
mayor. 

2.  After  filing  said  certificate  in  the  office  of  the  superintendent  of  health, 
said  officer  shall  issue  an  order  in  writing  directing  the  immediate  seizure  and 
destruction  of  said  articles  named  in  said  certificate,  which  order  may  be  exe- 
cuted hj  any  of  the  police  constables  of  said  city,  to  be  detailed  by  the  chief  of 
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police  for  said  purpose,  under  the  immediate  supervision  of  said  superintendent 
of  health. 

3.  The  officer  executing  said  order  as  aforesaid,  shall  make  immediate  return, 
signed  by  him  on  tiie  back  tliereof,  of  all  his  doings  thereunder  to  the  chief  of 
police,  who  shall  transmit  the  same  to  the  mayor  within  twenty-four  hours  after 
the  execution  thereof. 


WASHINGTON  COUNTY. 

CHARLE8T0WN. 

1.  No  diseases  have  prevailed  to  an  unusually  large  extent  in  this  town  dur- 
ing the  past  year. 

3.  There  are  no  localities  in  this  town  which  are  generally  believed  to  foster 
any  one  disease  more  than  another. 

4.  No  widely  spread  or  largely  fatal  disease,  contagious  or  otherwise,  among 
domestic  animals  during  the  year  1881. 

5.  No  regulations  have  been  adopted,  or  work  of  a  public  nature  commenced, 
in  1881,  by  the  town  council  of  this  town  in  relation  to  the  promotion  and  pro- 
tection of  the  public  health,  except  in  June.  1881,  the  town  council  ordered  vac- 
cination, which  was  performed  at  district  school  houses  by  A.  H.  Eccleston,  M.  D. 

George  C.  Cross. 

nOPKINTON. 

1.  The  disease  that  prevailed  to  an  unusually  large  extent  in  this  town  during 
the  past  year,  was  Diphtheria.  Vicinity  of  Ashaway  and  Potter  Hill;  also  vicin- 
ity of  Ashville. 

2.  No  localities  known  which  are  generally  believed  to  foster  any  one  disease 
more  than  another. 

4.  No  largely  fatal  disease  occurred  among  domestic  animals  during  the  year. 

5.  No  new  regulations  adopted  by  the  town  council,  except  that  the  inhabi- 
tants have  been  vaccinated  at  expense  of  town. 

E.  K  Allen. 


HICII.MOND. 

1.  No  diseases  have  prevailed  to  an  unusually  large  extent  in  tiiis  town  dur- 
ing the  past  year.     Has  been  a  general  time  of  health. 

2.  No  localities  generally  believed  to  foster  any  one  disease  more  than  another. 

4.  No  largely  fatal  disease  among  domestic  animals. 

5.  As  to  new  regulations,  nothing  further  than  vaccination  in  June  last. 

H.  P.  Clarke. 

■     26 
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SOUTH   KINGSTOWN. 

1.  T^'phoid  Fever  prevailed  to  a  somewhat  unusually  large  extent  during  the 
fall  and  winter. 

2.  No  localities  which  are  generally  believed  to  foster  Consumption,  Typhoid 
Fever,  Malarial  disease,  or  any  other  in  particular. 

4.  No  largely  fatal  disease  occurred  among  domestic  animals  during  the  year. 

5.  Town  Council  ordered  vaccination  at  school  houses  in  1881,  which  was 
done  by  Drs.  C.  E.  Maryott  and  H.  L.  Stillman. 

J.  G.  Perry. 


METEOROLOGY. 


A  comparisou  of  the  monthly  reports  of  meteorological  observations 
made  in  nearly  all  the  different  towns  in  the  State  in  preceding  years, 
showed,  at  the  close  of  the  year  1880,  that  the  differences  in  the  mean 
temperature  of  the  atmosphere,  the  mean  humidity,  amount  of  rain- 
fall and  degree  and  frequency  of  fluctuation  in  each,  were  not  very 
dissimilar. 

It  was  then  determined,  that  instead  of  calling  for  observations  in 
all  the  towns,  two  locations  should  be  selected  in  which  the  observa- 
tions made  would  cover  all  the  differences,  whatever  they  might  be, 
between  the  meteorological  conditions  of  tlie  towns  lying  on  the  sea- 
shore and  bay,  and  those  lying  more  inland. 

The  cities  of  Providence  and  Newport  seemed  to  be  so  situated  as 
to  practically  accomplish  with  sufficient  completeness  the  purpose 
desired. 

In  order,  therefore,  to  present  a  general  summary  of  the  meteor- 
ological conditions  prevailing  througliout  the  State,  in  each  of  the 
several  months  of  the  year  1881,  recourse  has  been  had  to  the  Signal 
Station  at  Newport,  under  charge  of  Col.  Wm.  McCJillivray,  Sergeant 
Signal  Corps  U.  S.  Army,  and  the  office  of  S.  M.  Gray,  City  Engi- 
neer of  Providence. 

The  tables,  kindly  furnished  from  each  of  these  sources,  will  be 
found  on  the  following  pages.  The  observations  rejwrted  at  the  City 
Engineer's  office  in  Providence  were  made  at  the  City  Hall,  and  at  the 
pumping  stations  of  the  city  water  works  in  Providence  and  Cranston: 
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CITY   ENGINEER'S   OFFICE,  PROVIDENCE,  R.  I. 

Temperature,  Rainfall  and  prevaili7ig  direction  of  the  wind,  for  each 
month  dtiring  the  year  1881. 
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♦Below  zero.    Mean  temperature  for  the  year  1881  was  49.6°  Fah.    Total  amount  of  rain  or  melted 
snow,  52.96  inches. 

Note.— The'maximum  and  minimum  thermometers  are  not  read  on  the  Sabbath;   therefore  the 
daily  ranges  were  computed,  considering  the  reading  from  Saturday  to  Monday  as  one. 
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SIGNAL  SERVICE  STATION,  U.  S.  A.  NEWPORT,  R.   I. 

Temperature,  Rainfall  and  prevailing  dir.cctiQu  of.  wind,  for  each 
month  during  the  year  1881. 
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Mean  temperature  of  the  year  1881,  49.9  dcg.  F.     Total  aniount  of  rain  and 
melted  snow,  48.94  inches. 


♦Below  zero. 


WM.  McGILLIVRAY, 

Sergeant  Signal  Corps  U.  S.  A. 


Fxamined  and  corrected  at  the  office  of  the  Chief  Signal  Officer,  U.  S.  A.,  Washington,  D.  C, 
April  iUt,  ISSl. 


CATTLE    COMMISSION^. 


No  Avidely  spread  or  largely  fatal  disease  occurred  among  the  do- 
mestic animals  of  the  State,  during  the  year  1881. 

ANTHRAX. 

In  the  month  of  May  there  were  several  localities  in  which  horned 
cattle  just  turned  out  to  grass,  were  seized  witli  chills  (though  not 
always  noticed),  followed  by  lassitude,  indisposition  to  eat,  or  move 
about,  tremblings  more  or  less  apparent,  and  occasionally  death  in 
from  six  hours  to  six  or  eight  days.  In  some  localities  the  proportion 
of  deaths  was  a  small  fraction  of  the  whole  number  sick,  while  in 
other  localities  the  fatal  cases  comprised  the  larger  part  of  the  entire 
number  affected. 

Such  occurrences  have  been  naturally  alarming  to  the  owners  of 
stock  in  the  near  vicinity  of  such  places,  and  not  infrequently  the 
owners  of  animals  thus  affected  have  had  strong  suspicions  that  they 
had  been  poisoned. 

The  disease  is  not  an  epizootic  of  a  contagious  character,  and  there- 
fore likely  to  spread  largely,  but  seems  to  be  due  entirely  to  local 
infection  or  influences,  and  not  communicable  to  animals  at  a  distance 
from  the  premises  where  the  disease  originates.  The  disease  does  not 
occur  in  the  same  place  year  after  year  as  might  be  expected,  and  the 
cause  is  enveloped  in  considerable  obscurity. 

The  disease  is  sometimes  called  by  veterinary  physicians  splenic 
apoplexy,  from  the  fact  that  in  all  cases  where  examinations 
have  been  made  after  death,  the  spleen  of  the  animal  was  invariably 
found  enormously  enlarged,  and  filled  Avitli  black,  tarry  blood,  unco- 
agulable,  and  having  the  appearance  of  having  undergone  decomposi- 
tion before  the  death  of  the  animal.  The  spleen  was  also  in  a  softened 
state,  easily  torn,  and  in  some  cases  scarcely  holding  together  when 
held  up  by  one  end. 

No  other  structural  change  was  invariably  found,  and  not  infre- 
quently no  other  pathological  condition. 
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Whether  tlie  disease  is  caused  by  some  malarial  emanations  from 
the  low  grounds  whore  it  has  always  originated,  or  is  caused  by  some 
minute  vegetable  growth,  fungus,  smut  or  mildew,  on  or  with  the 
grasses  upon  which  the  cattle  feed,  is  now  only  a  matter  of  conjecture. 
It  was  the  design  of  the  Secretary  to  have  given  this  disease  a  ])articular 
investigation  during  the  year,  and  a  more  extended  description  in  this 
Eeport,  but  other  duties  were  more  })ressing,  and  the  opportunity 
was  not  found. 

GLANDERS. 

The  usual  care  and  attention  in  the  direction  of  the  discovery  of 
glandered  horses,  has  been  continued  through  the  year. 

The  following  remarks  from  the  last  previous  report,  will  apply 
equally  well  in  the  present  connection: 

The  difficulty  in  detecting  the  disease  in  its  earliest  stages  from  the 
similarity  of  the  symptoms  to  other  nasal  diseases,  with  the  frequent 
disposition  of  the  owner  upon  discovery  of  suspicious  appearances  to 
take  measures  to  hide  or  remove  such  appearances  from  general  ob- 
servation, and  especially  when  the  symptoms  of  the  disease  are  more 
definitely  declared  to  disjiose  of  the  animal  as  soon  as  possible  in  places 
Avhere  the  disease  will  be  the  least  likely  to  be  noticed,  continues  to 
protract  the  time  when  the  animal  will  be  reported  to  the  Board.  At 
the  same  time  a  large  number  of  suspected  cases  are  reported,  which 
upon  examination  prove  to  be  only  nasal  catarrh,  or  some  non-con- 
tagious, acute  or  chronic  disease  of  the  nasal  passages. 

The  number  of  cases  reported  suspected  of  being  glanders  and  not 
found  such,  far  exceed  the  number  found  to  be  glanders  or  farcy.  The 
proportion  of  the  suspected  cases  visited  to  the  proven  cases  is  more 
than  four  to  one. 

The  tract  entitled  '* Glanders  and  Farcy"  has  been  kept  in  supi)ly 
in  places  where  horsemen  congregate,  and  has  been  distributed  singly 
to  persons  whose  occupations  or  pursuits  brought  them  frequently  in 
contact  with  considerable  numbers  of  horses. 

The  number  discovered  and  destroyed  during  the  year  1881  was 
nineteen.  This  was  a  great  reduction  from  previous  years,  the  number 
for  the  last  four  or  five  years  running  from  about  fifty  to  over  one 
hundred.  It  is  not  probable  that  the  year  188'-i  will  show  so  small  a 
number,  for  reasons  given  above. 

Of  the  nineteen  horses  destroyed  because  of  having  glanders,  nine 
were  found  in  the  city  of  Providence,  three  in  the  town  of  Cranston, 
three  in  East  Providence,  two  in  Lincoln,  and  two  in  Johnston. 
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OTHER    DISEASES. 

The  attention  of  tlie  Secretary  Avas  called  during  the  year  to  other 
forms  of  disease  among  domestic  animals  of  different  kinds,  but  Avitli 
the  exception  of  the  Pinkeye  and  Sj)inal  Meningitis  in  horses,  they 
were  of  an  innocuous  and  mild  character^  or  limited  to  a  single  stable 
or  farm,  and  were  in  no  measure  a  source  of  danger  to  the  property 
of  outside  parties. 

The  Pinkeye  prevailed  just  at  the  close  of  the  year,  and  was  only 
fatal  when  complicated  with  some  other  disease,  and  Spinal  Menin- 
gitis, though  frequently  fatal,  was  confined  to  single  stables. 

In  the  discovery  of  glaudered  horses,  the  Secretary  desires  to 
acknowledge  the  valuable  services  of  Dr.  N.  A.  Fisher,  Gen.  Agent, 
and  Charles  H.  Thurber,  Pros.  Agent  of  the  Society  for  the  preven- 
tion of  Cruelty  to  Animals,  Drs.  Peabody  and  Scrutton,  veterinary 
surgeons,  and  the  police  force  of  the  city  of  Providence. 


MALARIA 


IN    RHODE    ISLAND 


C.    Y.    CHAPIN,    U.    D., 


PROVIDENCE,    R.    I 


27 


MALARIAL    DISEASE    IN    1881. 


Since  the  first  ai)pearancc  of  the  present  endemic  of  malaria  in 
Rhode  Island,  interest  in  the  subject  has  steadily  increased,  both 
among  the  profession  and  the  laity.  Tiie  question  is  asked  on  all 
sides,  why  is  it  that  this  exasperating  enemy  which  we  have  so  long- 
escaped,  should  now  appear  in  our  midst.  Naturally  the  profession 
is  expected  to  answer  it,  but  this  unfortunately  it  is  not  at  all  able 
to  do.  To  explain  completely  and  satisfactorily  the  origin  and  cause 
of  malarial  disease,  is  what  medical  men  have  long  been  striving  to 
do.  In  order  to  build  up  a  theory  it  is  necessary  first  to  collect  a 
sufficient  number  of  facts  to  work  upon,  and  as  the  advent  of  a  new 
disease  is  manifestly  the  most  important  time  to  secure  data  conccrn- 
ino-  it,  the  writer  felt  that  it  would  be  of  interest  to  determine  the 
location  of  as  many  cases  as  jiossihle  of  malarial  disease  occurring  in 
Providence  during  the  year  1881.  Afterwards  the  ]n-ivilege  Avas 
granted  by  the  Secretary  of  the  State  Board  of  Health,  of  arranging 
the  statistics  that  he  had  been  able  to  collect  from  the  various  towns 
throughout  the  State.  Outside  of  Providence  replies  were  received 
from  twenty-nine  }thysieians.  Of  these,  twenty,  representing  fourteen 
towns,  reported  having  from  two  to  two  hundred  cases  of  malarial 
disease  last  summer.  Nine  pliysicians,  rei)resenting  seven  towns,  re- 
ported having  seen  no  cases  of  tlie  disease.  It  is  extremely  probable, 
also,  that  the  remaining  towns  which  were  not  heard  from,  were  also 
exempt  from  it.  The  towns  free  from  it  were  in  the  northwestern 
l)art  of  the  State,  and  along  the  southern  shore  and  on  the  islaiuls. 
The  various  reports  will  now  l»e  considered  in  detail. 

Harrington. — From  the  fact  that  no  j)liysician  is  resident  in  this 
town  it  is  very  ditficult  to  obtain  accurate  statements  in  regard  to  the 
prevalence  of  any  ]iartieular  disease.  Physicians  from  the  neighbor- 
ing towns  and  from  Providence  are  called  u[)on  to  funiish  medical 
attendance,  and  it  is  only  by  conversation  with  them  and  with  the 
inhabitants  of  Barrington  that  any  reference  can  be  made  to  nuilarial 
disease  in  that  place. 
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The  workmen  employed  at  the  brick-yard  near  Nayatt  Point,  were 
the  first  persons  attacked  in  1880,  and  during  that  summer  nearly 
every  one  had,  at  some  time,  intermittent  fever.  The  works  are 
situated  a  short  distance  from  the  shore  of  the  bay,  at  the  head  of  a 
creek  that  commimicates  with  salt  water,  and  the  whole  district  is 
very  low,  varying  from  one  to  ten  feet  above  high  water  mark,  and  is 
covered  with  swamps  and  marshes.  In  1880  nearly  every  one  of  the 
employees  (French  Canadians)  were  sick  with  chills  and  fever.  That 
year  a  shallow  pond,  some  quarter  of  a  mile  west  of  the  lodging  house 
where  the  workmen  slept,  was  drained  completely  bare  for  the  first 
time  in  many  years.  Thinking  that  i)erhaps  the  exposed  bottom  of 
this  pond  might  have  been  the  cause  of  the  appearance  of  the  chills 
and  fever,  the  Brick  Company  last  season  determined  to  keep  it  well 
flowed,  and  also  to  thoroughly  renovate  the  lodging  liouse  and  its 
surroundings,  and  to  import  an  entirely  new  set  of  hands.  This  was 
done,  but  intermittent  fever  again  appeared,  though  it  was  not  quite 
so  prevalent  as  it  was  the  year  before.  Even  if  the  pond  bottom 
spoken  of  was  the  chief  cause  in  ]n-oducing  the  cases  of  disease  in 
1880,  it  could  scarcely  be  possible  that  it  was  the  only  cause,  for  the 
numerous  swam})S,  pools  and  ponds  which  exist  in  this  region  present 
such  points  of  similarity  that  it  seems  very  probable  that  if  one  of 
them  has  anything  to  do  with  chills  and  fever  they  all  have,  and  last 
summer's  experience  confirms  this  view. 

At  Nayatt  Point,  a  projection  of  land,  the  highest  in  the  town, 
extending  into  the  bay,  a  number  of  cases  occurred  among  the  summer 
residents.  There  is  no  reason,  however,  to  suppose  that  the  malarial 
poison  was  developed  at  the  Point  itself,  but  it  was  probably  blown 
over  from  the  brick-yard,  or  else  the  people  contracted  the  disease 
while  riding  through  the  swamp,  to  and  from  the  depot. 

At  Drownville,  about  a  mile  north  of  the  brick-yard,  there  were  a 
great  many  cases  in  1881,  considerably  more  than  the  year  before. 

No  portion  of  the  town  was  entirely  exempt,  but  it  was  noticed  that 
generally  more  cases  occurred  in  the  immediate  vicinity  of  the  swamps 
than  elsewhere.  The  soil  is  generally  sandy  and  gravelly,  except  at  the 
brick-yard,  where  it  is,  of  course,  clayey.  There  was  no  especial  exca- 
vating in  progress  besides  that  connected  with  the  manufacture  of 
bricks.  On  the  whole,  it  will  probably  be  admitted  there  was  more 
malarial  disease  in  Barrington  in  1881  than  in  1880. 

Cranston. — Dr.  King  reported  five  cases  of  malarial  fever  on  high 
land,  not  far  from  the  Print  Works.  Dr.  Batchelder  reports  having 
a  very  large  number  in  this  town  during  1881.  He  attended  in  Cran- 
ston about  one  hundred  and  fifty  cases  of  malarial  disease,  besides 
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fifty  just  over  the  line  in  Providence,  which  were  situated  in  the 
Mashapaug  Pond  district,  and  will  be  considered  in  the  statistics  of 
that  section.  Nearly  a  quarter  of  these  cases  were  of  a  remittent 
type,  the  others  typically  intermittent.  Fifty  cases  of  malarial  disease 
occurred  in  and  around  the  villages  at  the  Print  Works,  while  the 
remainder  extended,  in  somewhat  decreasing  numbers,  westward  from 
the  city  line  towards  that  point.  The  larger  number  was  clustered 
around  Avhat  is  known  as  Fenner's  Quarry,  situated  on  the  eastern 
slope  of  a  considerable  hill,  and  distant  perhaps  three  quarters  of  a 
mile  from  Spectacle  Pond,  the  marshy  condition  of  which  will  be 
described  further  on.  Notwithstanding  the  fact  that  this  hiilside  has 
a  considerable  elevation  above  the  neighboring  fields,  Dr.  Batchelder 
describes  the  soil  as  ''wet  and  springy,  and  covered  in  places  with 
rank  vegetation."'  Indeed,  the  soil  of  the  whole  town  is  rather  heavy 
and  moist,  and  there  are  numerous  ponds  and  wet,  marshy  places 
scattered  about  over  its  whole  area,  though  Dr.  Batchelder  says  that 
malarial  disease  was  not  any  more  prevalent  close  to  such  places  than 
it  was  at  some  distance.  But  we  must  remember  that  the  section  here 
described  is  so  limited  that  even  one  malaria-breeding  place  could 
easily  furnish  poison  for  all  the  one  hundred  and  fifty  cases  reported. 
The  fact  that  many  of  the  persons  attacked  lived  at  the  distance  of  a 
mile  or  more  from  a  certain  marsh,  and  a  hundred  feet  or  so  above  its 
level,  does  not  prove  that  the  malarial  poison  may  not  have  travelled, 
by  laws  that  arc  pretty  generally  admitted,  from  such  marshy  region. 
While  malarial  disease  was  so  prevalent  during  1881,  it  was  not  its 
first  appearance,  for  isolated  cases  were  noticed  here  the  year  before,  as 
they  were  also  just  over  the  line  in  Providence. 

Central  Falls. — Four  or  live  cases  are  reported  here,  but  no  definite 
facts  in  regard  to  them  are  given. 

East  Greenwich. — Malaria  appeared  in  East  Greenwich  for  the  first 
time  in  1881.  Some  cases  of  the  disease  were  in  the  vicinity  of  the 
Print  Works,  "near  a  brook  and  piece  of  swampy  land,  over  which 
the  mists  hang  nearly  every  night."  Other  cases  occurred  on  Poto- 
wam  Neck,  and  in  the  southern  part  of  the  town,  and  although  the 
soil  immediately  about  them  was  sandy  and  well  drained,  there  were 
not  far  distant,  "in  the  one  jilace  boggy  land  and  in  the  other  a  snnill 
l)ond."  The  reporting  pbysicnans  attribute  the  disease  to  the  emana- 
tions from  the  swamps  and  ponds.  A  single  case  occurred  at  the 
Buttonwoods  in  Warwick,  near  a  swamp. 

East  Providence. — Forty  cases  or  more  of  malarial  fever,  mostly  of 
an  intermittent  type,  are  reported  as  coming  under  the  observation  of 


233  STATE   BOARD   OF   HEALTH.  [1881. 

the  physicians  in  this  town  during  1881.  The  most  of  tliem  were  in 
the  southern  part,  near  Barrington,  and  were  in  the  vicinity  of  low, 
wet  hinds.  Some  few  cases  were  in  a  more  elevated  region,  and  in  the 
midst  of  apparently  healthy  surroundings.  Some  of  the  patients 
lived  in  the  northern  part  of  the  town,  near  tlie  mouth  of  the  Ten 
Mile  Eiver,  and  some  were  in  the  immediate  neighhorhood  of  consid- 
erable excavations.  The  soil  disturbed  consisted  largely  of  vegetable 
material.  No  causes  are  assigned  by  the  physicians.  A  few  cases 
were  observed  the  year  before,  but  none  previously. 

Fostei'. — One  or  two  cases  occurred,  upon  tiie  banks  of  a  stream. 

Hopkinton. — There  were  a  few  cases,  but  no  particulars  were  given 
as  to  their  location. 

Johnston. — Two  cases  are  reported,  near  the  Providence  line. 

Lonsdale. — From  ten  to  twenty  cases  occurred  here,  and  the  physi- 
cians report  that  the  most  of  them  were  near  "low,  marshy  ground 
covered  with  rank  vegetation,  and  subject  to  flowage  and  drainage." 

Neioport. — It  is  said  that  no  marked  cases  of  intermittent  fever 
were  noticed  in  Newport  last  summer,  and  there  is  no  history  of  any 
there  for  many  years.  But  the  physicians  of  the  city  are  inclined  to 
think  that  a  malarial  element  was  at  work  there,  changing  to  a  certain 
extent  the  character  of  other  affections.  But  no  one  locality  seems  to 
have  been  visited  more  markedly  than  another. 

Pawtuxet. — About  twenty  cases  are  reported  here  for  1881,  of  which 
twelve  were  intermittent,  the  rest  remittent.  It  is  its  first  appear- 
ance in  the  place.  Two  only  of  the  cases  were  on  the  north  side  of 
the  river,  and  were  in  the  vicinity  of  excavations  for  gas  and  water 
pipes.  The  rest  were  on  the  south  or  Warwick  side  of  the  stream. 
The  valley  of  the  Pawtuxet  is  here  very  low,  and  is  bordered  by 
swamps,  as  are  many  of  the  little  brooks  which  flow  into  the  river. 
One  case  at  some  distance  from  the  river  was  close  to  a  swamp,  and 
one  was  directly  on  the  borders  of  a  pond. 

Pontiac. — Ten  cases  of  intermittent  fever  were  reported  for  this 
village.  They  were  all  on  low  land,  which  had  been  made  by  filling 
in.  They  were  not  far  distant  from  the  river,  which  lias  very  low 
banks  here,  and  which  had  an  unusually  small  amount  of  water  last 
summer.  To  this  the  resident  physician  attributes  the  appearance  of 
the  disease. 
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Providence. — A  few  cases  of  iiiterniitteut  fever  occurred  in  Provi- 
dence three  years  ago,  but  none  were  publicly  reported  till  the  summer 
of  1880.  There  were  only  a  few  cases  reported  that  year,  probably 
not  more  tliaii  a  score  in  all,  and  all  of  them  were  in  one  locality, 
the  vicinity  of  Mashapaug  Pond.  During  1881  a  large  number  of 
cases  were  reported,  and  in  order  to  ascertain  their  exact  location  en- 
quiries were  made  of  one  hundred  and  sixteen  practitioners.  Replies 
were  received  from  seventy-six.  Of  these,  thirty-four  reported  cases, 
and  forty-two  reported  having  none.  Three  or  four  physicians  prac- 
ticing in  a  region  to  be  mentioned,  had  a  very  large  number  of  cases 
each,  while  of  the  remainder  scarcely  any  one  had  more  than  half  a 
dozen.  In  all  there  were  about  three  hundred  and  fifty-two  cases 
reported.  Probably  the  whole  number  affected  by  the  disease  was 
nearer  twice  that,  as  a  great  many  sick  with  chills  prescribed  for 
themselves,  or  apjilied  to  a  druggist,  and  so  did  not  come  under  the 
notice  of  })liysicians. 

Of  the  whole  number  of  cases  about  two  hundred  and  forty  were 
within  a  half-mile  of  Mashapaug  Pond.  The  population  of  this  dis- 
trict, as  nearly  as  could  be  estimated,  is  about  twenty-five  hundred, 
hence  the  i)roportion  of  those  affected  was  nearly  as  one  is  to  ten, 
while  over  tlic  rest  of  the  city  it  was  not  so  high  as  one  in  a  thousand. 

The  pond  itself  is  quite  dee}),  witii  bold  and  generally  sandy  shores, 
and  the  water  is  by  no  means  stagnant.  In  the  summer  time,  how- 
ever, it  is  covered  to  a  greater  or  less  extent  with  a  bright  emerald 
green  material,  which  consists  of  a  low  form  of  vegetable  organism. 
This,  however,  so  far  from  being  a  source  of  impurity,  as  many  of  the 
dwellers  upon  the  banks  of  the  pond  supposed,  really  renders  the 
water  purer  and  sweeter  than  it  otherwise  would  be.  But  while  there 
are  no  marshes  or  stagnant  pools  along  the  shores  of  the  pond  itself, 
there  are  such  spots  in  its  immediate  vicinity.  To  the  south  the  pond 
empties  itself  by  a  small  stream,  which  flows  for  a  considerable  dis- 
tance through  wet,  swampy  meadows.  In  the  houses  near  this  outlet 
and  along  the  course  of  the  stream  many  of  the  cases  of  malarial 
disease  occurred.  A  few  rods  to  the  westward  of  Mashapaug  Pond, 
and  connected  with  it,  is  another  i)ond  of  far  diiferent  character, 
known  as  Spectacle  Poiul.  This  is,  however,  just  over  the  line  in 
Cranston.  This  pond  has  been  raised  at  times  above  its  natural  level 
and  then  drawn  off  again,  so  that  the  shores,  which  were  naturally 
marshy,  have  been  rendered  far  more  so.  The  greater  i)ortion  of  its 
borders  consists  of  swamps,  tilled  with  more  or  less  dead  vegetable 
material,  killed  by  the  changes  in  the  water  level.  Upon  its  surface 
nuiy  be  seen  some  of  those  floating  islands  formed  of  trees,  shrubs, 
stumps  and  a  matted  mass  of  roots,  that  occasionally  form  in  our 
artilicial  ponds.     The  area  atfected  by  intermittent  fever  began  within 
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a  few  rods  of  this  pond,  and  extended  northeast  —  the  direction  of 
the  prevailing  winds  during  the  summer  months,  for  a  lialf-mile  or  so 
along  the  shore,  and  beyond  the  extremity  of  Mashapaug  Pond.  The 
Stonington  Railroad  passes  through  the  midst  of  this  district,  and  on 
each  side  of  the  road-bed  are  a  number  of  small,  stagnant  pools. 
These  are  partly  formed  Ijy  the  railroad  emijankment,  and  have  a  very 
imperfect  outlet.  Tlie  neighboring  houses  are  built  on  their  very 
margins,  and  in  many  cases  the  privies  are  placed  directly  over  them. 
Their  foul  appearance  during  the  summer  time  indicates  that  they 
contain  a  large  amount  of  decaying  animal  and  vegetable  matter. 

It  was  in  this  region  that  the  cases  of  intermittent  during  last 
summer  were  a  hundred  times  as  numerous  in  proportion  to  the  pop- 
ulation as  in  all  the  rest  of  the  city.  But  the  other  cases  were  by  no 
means  evenly  distributed.  Directly  north  of  the  Oriental  Mill,  in 
the  north  part  of  the  city,  is  a  shallow  pool,  and  around  its  border 
twenty-six  cases  of  intermittent  fever  were  reported.  Another  small 
group  of  eight  cases  was  in  close  proximity  to  a  half  salt,  half  fresh 
water  marsh,  near  Red  Bridge.  None  of  the  affected  districts  are  of 
any  elevation,  and  the  sub-soil  is  sandy  and  gravelly.  The  wet  and 
marshy  places  spoken  of  were  not  of  recent  formation,  but  they  may 
have  been  in  a  somewhat  worse  condition  than  usual  last  summer,  on 
account  of  the  exceptional  dryness  of  the  season. 

Smith-field. — Two  cases  occurred  in  the  northwest  part  of  the  town, 
quite  near  mill  })onds. 

Valley  Falls. — Probably  there  were  from  thirty  to  forty  cases  in  and 
around  Valley  Falls  last  summer.  The  soil  here  is  generally  dry  and 
sandy,  and  portions  of  the  region  affected  are  somewhat  elevated. 
There  are,  of  course,  along  the  Blackstone  River,  numerous  ponds 
and  small  streams,  and  as  the  summer  of  1881  was  an  exceptionally 
dry  one,  more  of  the  river  bottom  was  exposed  than  is  usual.  But 
the  physicians  practicing  here  did  not  find  that  the  majority  of  the 
cases  were  in  the  immediate  vicinity  of  such  localities.  They  do, 
however,  report  that  the  most  of  them  were  along  the  line  of  pipes 
carrying  the  Pawtucket  water  supply,  the  excavations  for  which  were 
made  last  summer,  and  which,  of  course,  necessitated  the  exposure  of 
a  great  deal  of  fresh  soil. 

Warren. — The  first  cases  occurred  in  this  town  during  1881.  One 
l)hysician  reports  from  ten  to  twenty  cases.  In  nearly  every  instance 
he  says  they  occurred  in  the  vicinity  of  "low,  marshy  tracts,  or  near 
pools  which  were  either  filled  with  stagnant  water,  or  else  with  bottoms 
exposed  on  account  of  the  exceptional  drought."     The  sub-soil  was 
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largely  clayey.  None  originated  on  elevated  laud.  The  disease  was 
attributed  to  "the  presence  of  decaying  vegetation  iu  newly  opened 
ground,  in  marshy  districts,  and  in  the  dry  ponds." 

Westerly. — Malarial  disease  had  i)reviously  appeared  in  this  town, 
but  it  was  much  more  prevalent  during  the  summer  of  1881  than  it 
had  ever  been  before.  A  i)art  of  the  cases  occurred  in  a  region 
bounded  on  one  side  by  the  Pawcatuck  River  —  with  lowlands  covered 
with  rank  vegetation  intervening.  This  tract  is  sometimes  covered 
with  water,  sometimes  bare.  On  another  side  is  an  extensive  swamp. 
Another  set  of  cases  were  in  a  region  adjoining  this,  one  of  greater 
elevation  and  Avith  a  dry  soil,  but  over  which  the  ordinary  summer 
breeze  blew  directly  from  the  swamp  above  mentioned.  Still  other 
cases  occurred  upon  the  highest  elevation  in  the  town,  but  it  is  sup- 
posed that  very  few  of  them  really  originated  there.  There  had  been 
no  upturning  of  tlie  soil,  exce})t  such  as  was  incident  to  the  building 
of  a  number  of  new  houses.  The  physician  who  made  the  observa- 
tions came  to  the  conclusion  that  among  the  "conditions  necessary 
for  the  development  of  the  malarial  jioison  in  that  town  are  decaying 
organic  matter,  witli  a  certain  amount  of  moisture  and  heat." 

Woonsocket. — The  physicians  here  report  that  cases  have  been  occa- 
sionally seen  for  many  years,  but  from  the  floating  character  of  a 
large  part  of  the  population,  it  is  probable  that  they  did  not  originate 
within  the  State  limits.  Last  summer  a  few  cases  were  undoubtedly 
developed  in  the  town.  Some  of  them  were  on  "lowland  (originally 
swampy)  near  sewer  openings,  and  surrounded  by  filth  of  various 
kinds."  In  one  or  two  instances  the  tenements  occupied  by  those 
affected  were  exceedingly  damp  and  poorly  drained.  Other  patients 
lived  "in  the  lower,  if  not  lowest  portion  of  tlie  town,  not  far  from 
the  river,  where  fogs  prevail."  No  cases  are  reported  as  developing 
in  elevated  parts  of  the  town.  The  soil  in  the  region  affected  is  moist 
and  clayey.  One  of  the  physicians  who  made  the  report  was  himself 
attacked  by  the  disease,  and  ho  considers  its  development  un(juesti()ii- 
ably  to  be  due  to  imperfect  drainage. 

From  a  review  of  the  facts  above  given,  it  appears  that  though  a 
few  cases  of  malarial  disease  had  been  noticed  in  the  State  prior  to 
1S80,  that  was  the  first  time  that  any  serious  outbreak  had  occurred 
in  many  years,  in  fact  since  the  early  settlement  of  the  colony.  Dur- 
ing the  summer  of  1880  intermittent  fever,  which  had  been  slowly 
approaching  us  from  the  valley  of  the  Hudson,  seemed  to  gain  a  firm 
foothold  on  Rhode  Island  soil,  and  a  very  serious  endemic  occurred  at 
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the  works  of  the  Nayatt  Brick  Company,  in  Harrington.  Only  a 
com])aratively  few  cases  were  reported  from  Providence  and  one  or 
two  other  phices.  In  the  summer  of  1881  it  had  certainly  not  de- 
creased in  Barringtou,  and  had  increased  to  an  alarming  extent  in 
Providence  and  other  towns  which  had  been  only  slightly  visited  be- 
fore, and  appeared  to  the  extent  of  a  considerable  number  of  cases,  in 
many  places  hitherto  exeuipt.  The  regions  that  Avere  particularly 
affected  were  the  low-lying  portions  of  Westerly,  the  town  of  Bar- 
ringtou, the  lower  portion  of  the  valley  of  the  Pawtuxet  River, 
together  with  the  region  drained  by  the  streams  there  flowing  into  it, 
and  the  valley  of  the  Blackstone,  especially  from  Central  Falls  to  the 
Massachusetts  line.  All  these  regions  abound  in  marshes,  swamps 
and  reservoirs,  subject  to  frequent  and  great  change  of  level.  The 
sub-soil  is  usually  sandy  and  gravelly,  more  rarely  clayey.  Unusual 
excavations  were  in  progress  in  one  or  two  places.  The  streams  and 
reservoirs  were  unusually  low  on  account  of  the  severe  drought,  but, 
on  the  whole,  it  would  be  rather  unreasonable  to  say  that  the  differ- 
ence in  the  physical  conditions  of  these  places  last  summer  was  the 
cause  of  the  prevalence  of  malarial  disease.  Neither  were  the  atmos- 
pheric conditions  so  different  from  those  of  former  years  as  to  warrant 
the  theory  that  we  could  here  find  a  sufficient  cause  for  the  develop- 
ment of  malaria.  Almost  the  only  general  statement  that  can  be 
made  after  a  review  of  the  reports  from  the  several  towns,  is,  that 
malarial  disease  first  appeared  in  the  immediate  vicinity  of  low,  wet 
regions,  and  that  during  lust  summer  the  immense  majority  of  the 
cases  occurred  within  a  short  distance  of  such  places,  a  few  occurred 
near  excavations,  and  some  very  few  apparently  had  no  connection 
with  either.  Except  in  rare  instances,  there  seemed  to  be  no  relation 
between  the  disease  and  imperfect  sewerage.  Such  being  the  facts, 
let  us  see  how  they  accord  with  current  theories. 

A  great  many  views  in  regard  to  the  cause  of  malarial  diseases  have 
been  advanced  at  different  periods.  Some  writers  have  thought  it  is 
to  be  found  directly  in  meteorological  conditions,  chiefly  prolonged 
heat  and  marked  diurnal  variations  in  temperature;  others  think  that 
these  affections  are  due  to  an  excess  of  ozone  in  the  air;  others  still  to 
the  development  of  certain  poisonous  gases,  produced  by  decaying 
vegetable  material.  But  by  far  the  greater  number  of  observers  for 
the  last  thirty  years,  have  believed  that  this  class  of  diseases  Avas  due 
to  the  presence  in  the  air  we  breathe,  or  the  water  we  drink,  of  minute 
vegetable  germs,  and  that  these,  after  remaining  in  the  body  a  certain 
time,  produce  the  characteristics  of  malarial  poisoning.  Which  one 
of  these  disputed  views  is  correct,  is,  of  course,  not  for  us  here  to 
affirm,  but  whether  it  be  a  poisonous  gas  or  a  vegetable  germ,  or  some 
otl^er  im^isQoyerecl  Jlgpnt,  we  must  admit  that  there  is  a  distiiict  aud 
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specifi'c  malarial  poison,  which  alone  is  capable  of  producing  the  class 
of  diseases  that  we  are  here  considering.  Such  a  poison  is  probably 
somewhat  similar  to  the  poisons  which  produce  the  other  infectious 
and  contagious  diseases,  such  as  yellow  fever,  cholera,  small-pox, 
measles,  etc. 

But  while  we  do  not  know  exactly  iohal  the  immediate  and  eflicient 
cause  of  malarial  disease  is,  we  do  know  very  many  of  the  conditions 
under  which  it  is  active. 

1.  Malaria,  by  which  is  meant  the  malarial  poison,  requires  a  period 
of  incubation,  just  as  yellow  fever  and  measles  do,  and  this  may  vary 
from  a  few  hours  to  many  months.  The  period  of  exposure,  too,  may 
may  be  very  brief,  a  very  few  houi-s  is  often  amply  sufficient.  All  per- 
sons are  not  equally  susceptible.  Some  probably  would  never  contract 
it.  By  constant  exposure,  also,  persons  become  accustomed  to  this  as 
to  other  poisons,  they  become  acclimated  by  living  in  a  malarious 
country.  Unfortunately,  when  once  taken  into  the  system  it  is  very 
difficult  to  get  rid  of.  It  is  a  curious  fact  that  a  person  frequently 
experiences  an  attack  immediately  after  removal  from  a  malarious 
district. 

2.  Malaria  is  not  developed  until  the  minimum  temperature  rises 
above  57°,  and  so  it  is  rare  for  it  to  appear  till  the  summer  is  well  ad- 
vanced. It  may  then  continue  to  be  produced  until  the  thermoiueter 
marks  32",  which  temperature  etfeetually  checks  its  develoi)ment. 
But  it  must  be  remembered  that  many  cases  that  contract  it  in  the 
fall  do  not  have  any  manifestations  till  well  into  tlic  winter, 

3.  The  development  of  nudaria  requires  moisture  and  the  presence 
of  dead  vegetable  matter.  The  favorite  places  for  it  are  along  the 
sides  of  swamps,  marshes,  pools,  low  and  shallow  rivers,  and  those 
that  i)eriodically  overllow  their  banks.  A  ra])id  and  dee})  stream  with 
bold  banks,  and  poiuls  with  steep  and  sandy  shores,  are  not  usually 
its  starting  points.  A  superabundance  of  water  plays  the  same  part 
in  preventing  malaria  that  an  entire  absence  of  water  does.  Thus  it 
is  found  that  a  marsh  may  be  made  perfectly  healthy  by  keeping  it 
comjdetely  covered  with  water.  Salt  water  marshes  do  not  give  rise 
to  malaria,  but  flats  flowed  by  brackish  water  are  the  most  dangerous 
of  malaria-l)reeding  places.  As  it  has  never  been  shown  that  decaying 
animal  matter  can  give  rise  to  this  poison,  there  can  be  no  es])ecial 
danger  in  this  regard  to  be  ai)prehended  from  sewage. 

But  to  the  idea  that  the  source  of  malaria  is  usually  to  be  found  in 
swamps  and  marshes,  it  is  objected  that  these  physical  conditions  have 
existed  nearly  as  they  are  now  for  fifty  years  or  more,  and  that  during 
all  that  time  they  have  given  forth  no  malarial  poison,  and  it  cannot 
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be  tluit  tlicy  arc  the  cau.se  of  it  now.  One  writer  sa^'s,  ''Thbmerc 
presence  of  malarial  disease  near  marslies  does  not  prove  that  it  orig- 
inates in  the  marsh,  any  more  than  salmon  in  a  river  prove  that  the 
river  generates  the  tish."  Certainly  not.  Marshes  are  not  the  cause 
of  malarial  disease,  merely  one  of  the  essential  conditions  for  the 
development  of  the  cause.  If  we  drained  the  river,  we  should  kill 
the  salmon,  and  if  we  drained  the  marshes  along  its  banks  we  should 
probably  kill  the  cause  of  the  intermittent  fever  occurring  there. 
This,  after  all,  is  the  best  proof  of  the  connection  between  malaria 
and  moisture.  The  marked  diminution  in  malarial  disease  that  has 
taken  i)lace  where  wet  regions  have  been  drained,  is  shown  by  num- 
berless instances,  both  in  Europe  and  this  country,  and  has  established 
beyond  question  the  relation  ))etwcen  the  two. 

4.  Malaria  is  very  apt  to  be  developed  where  earth  is  freshly  turned 
up.  Here  we  have  plenty  of  decaying  vegetable  matter  in  the  moist 
soil.  When  fields  long  undisturbed  are  brought  under  cultivation, 
when  excavations  are  made  for  cellars,  and  for  the  laying  of  drains, 
Avater  and  gas  pipes,  etc.,  and  cutting  and  grading  is  being  carried  on 
for  the  building  of  streets  and  railroads,  malaria,  if  it  be  a  malarious 
region  at  all,  is  quite  certain  to  attack  those  engaged  in  the  work,  and 
even  residents  near  by. 

5.  The  malarial  poison  itself  has  an  affinity  for  the  soil,  and  the 
nearer  we  approach  the  ground  the  more  virulent  it  is.  For  this 
reason  peo])le  sleeping  on  or  near  the  ground  are  more  liable  to  be 
attacked,  and  people  living  in  the  ui)per  stories  of  houses,  or  in  houses 
a  little  above  the  level  of  the  unhealthy  district,  are  more  free  from 
it.  Dampness  and  fog  seem  to  concentrate  the  poison.  Sunlight 
dispels  it.  But  the  greater  liability  to  infection  at  night  is  chiefly 
from  the  subsidence  of  the  wind,  and  the  greater  atmosi)heric  moisture 
at  that  time. 

6.  The  malarial  poison  can  be  transmitted  by  the  wind  to  a  distance 
from  the  jilaee  of  origin.  An  instance  is  narrated  where  a  vessel 
anchored  over  night,  about  two  miles  from  shore,  with  a  land  breeze 
blowing,  and  all  of  the  crew  w^ere  attacked.  Some  say  it  can  be  car- 
ried as  far  as  five  miles.  It  will  be  noticed  that  some  of  the  localities 
most  severely  affected  in  this  State,  as  a  part  of  Providence,  were  to 
the  north  of  the  supposed  places  of  origin,  the  prevailing  winds  here 
being  southerly.  Trees,  even  in  small  numbers,  tend  to  interfere  with 
the  spread  of  malaria.  It  is  by  this  method  of  transportation  that 
the  disease  appears  at  a  distance  from  wet  regions,  and  even  at  a  con- 
siderable elevation  on  the  sides  of  hills. 
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In  conclusion  it  may  be  said:  First,  that  wo  do  not  know  the  exact 
natnrc  of  the  agent  that  produces  malarial  disease.  Second,  that  we 
do  know  many  facts  in  regard  to  its  development  and  action.  Third, 
that  one  of  the  most  important  factors  in  its  production  is  moisture 
and  decaying  vegetable  matter. 

Recognizing  these  facts,  it  becomes  the  duty  of  physicians  and  all 
who  have  the  public  health  at  heart,  to  study  carefully  and  conscien- 
tiously all  the  circumstances  concerning  the  development  of  malarial 
disease  in  each  i)articular  locality.  By  so  doing,  means  will  often  l)e 
found  in  one  way  or  another,  but  most  frequently  by  thorough  drain- 
age, to  remove  those  conditions  which  favor  the  develojiment  of  ma- 
laria. Proper  drainage  is  a  matter  which,  from  an  agricultural  and 
purely  economic  view,  is  too  little  attended  to  in  Rhode  Island,  and 
there  are  undoubtedly  many  i)laces  in  the  State  where  measures  to 
secure  drainage  might  be  undertaken  with  great  pecuniary  advantage, 
to  say  nothnig  of  the  far  more  important  result  of  greatly  improving 
the  health  of  the  surrounding  region. 
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In  the  introdiictorv  cluiptcr  to  liis  work  entitled  Hereditarij  Goiius 
Mr.  Galton  well  says,  '*!  conchide  each  generation  has  enormous 
power  over  the  natural  gifts  of  those  that  follow,  and  maintain  tluit 
it  is  a  duty  we  owe  to  humanity  to  investigate  the  range  of  that  power, 
and  to  exercise  it  in  a  way  that,  without  being  unwise  towards  ourselves, 
shall  be  most  advantageous  to  future  inhabitants  of  the  earth." 

Eacial  improvement,  or  rather  racial  development,  is  the  one  great 
fundamental  principle  of  civilization,  the  aim  of  the  moralist  and 
legislator,  the  problem  of  each  successive  age,  the  vital  question  which 
should  concern  every  individual  occupying  never  so  lowly  and  obscure 
a  ])osition  in  society.  Just  as  we  reap  the  fruits  of  past  ages,  and 
sutfer  from  the  mistakes  of  older  forms  of  civilization,  just  so  surely 
will  posterity  be  modified  by  the  heirloom  we  give  them,  for  better  or 
for  worse.  Hence  it  must  be  sutRciently  obvious,  that  the  burden  of 
progress  rests  ui)on  present  living  generations  ;  that  the  character  of 
future  civilization  is  determined  by  the  tendency  inherent  in  modern 
civilization  ;  that  the  consideration  of  the  best  modes  of  present 
education  and  racial  improvement  obtains  in  every  way  to  the  advan- 
tage of  those  coming  after. 

TUE    LAW. 

Heredity,  which  fixes  and  perpetuates  the  knowledge  acquired 
through  ages,  and  is  a  law  which  underlies  all  this  racial  develui)ment, 
is  divisible  into  two  factors,  of  equal  importance,  and  mutually  inter- 
dependent, namely,  congenital  and  acquired.  The  first  presents  traits 
acquired  in  the  ancestor,  and  prevents  retrogression  ;  the  second 
assures  further  development.  The  one  is  congenital  with  ancestors, 
transmits  qualities  directly  or  indirectly  to  descendants,  and  is  also 
congenital  with  descendants  ;  the  other  is  not  congenital  with  ances- 
tors, but  only  with  descendants.  It  exhibits  itself  in  those  characters, 
psychological,  moral  and  physical,  which  are  due  to  the  environment—' 
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to  the  influence  of  habits,  tastes,  desires,  disease,  mode  of  life,  climate, 
education,  or  any  cliaracter  acquired  by  ancestors  during  their  lifetime 
from  external  sources,  and  transmitted  to  posterity.  The  best  form 
of  heredity  is  the  one  only  influenced  by  education,  and  through 
which  civilization  is  rendered  capable  of  improvement.  It  is  thus 
the  faculties  made  susceptible  of  development  are  fixed  in  descend- 
ants;  the  progress  of  the  race  assured.  It  is  this  constant  repeti- 
tion of  impressions,  generation  after  generation,  through  persistent 
education,  that  old  tendencies  are  fixed,  modified  or  eradicated,  and 
new  predispositions  created.  Thus  by  drawing  out  the  dormant, 
innate  faculties  by  the  proper  means,  we  establish  the  tendency,  at 
least,  in  posterity,  of  further  improvement.  And  as  at  no  other 
period  of  its  existence  the  offspring  is  more  susceptible  of  receiving 
impressions  than  through  the  sympathetic  nervous  system  of  the 
mother  during  gestation,  the  subject  of  Pre-natal  Education  becomes 
of  deep  interest  to  educators  —  a  subject  closely,  and,  I  may  say,  in- 
dissolubly  connected  with  Heredity.  In  fine  it  is  a  part  of  the  law 
itself. 

But,  since  congenital  heredity  concerns  us  so  largely,  in  that  it  fixes 
and  makes  permanent  in  the  offspring  what  has  been  acquired  by  the 
parent,  it  seems  proper  to  consider  briefly  the  subject  of  Heredity  in 
its  two  forms  already  mentioned. 


1.  Congenital  Heredity.  No  one,  at  this  late  day,  will  deny  the 
existence  of  the  law  of  heredity :  it  has  been  so  well  attested  that  we 
have  no  need  in  the  present  instance  to  waste  time  in  its  demonstra- 
tion. 

Congenital  heredity  manifests  itself  in  two  ways,  either  directly  or 
indirectly.  Characteristics  and  peculiarities  of  the  most  trivial  sort 
may  be  transmitted  from  parent  to  child  without  a  break,  for  genera- 
tions ;  as  instance  the  Austrian  lip,  a  peculiar  feature  in  the  ruling 
family  of  Austria.  Again,  the  inherited  quality  may  be  displayed  only 
in  every  other  generation  ;  as  in  the  case  of  some  of  the  famous  Greek 
athletes,  where  grandfather  and  grandson  appeared  to  be  the  distin- 
guished members  of  the  family.  Here  every  second  generation  was 
passed  over,  or  it  but  slightly  exhibited  the  hereditary  traits.  This 
form  of  heredity  has  been  otherwise  termed  heredity  hy  alternate 
generation. 

Another  form  of  congenital  heredity  is  illustrated  by  cases  of 
Reversion,  as  they  are  termed.  Here  a  trait  of  ancestors  two  or 
more  generations  removed  may  reappear,  not  in  the  line  of  direct 
descent,  but  in  a  distant  collateral  branch  of  the  family.  Thus  a  grand- 
nephew  may  show  characteristics  belonging  only  to  a  great-uncle  ;  and 
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the  same  tiling  may  be  seen  in  the  ease  of  the  female  members  of  the 
family.  The  other  terms  employed  for  the  same  principle,  nvc  I'erer- 
sional  and  heterogeneous  heredity. 

From  this  we  can  very  readily  perceive  the  enormous  inlluence  of 
heredity  in  moulding  the  character  of  future  generations  ;  and,  under 
the  best  training,  the  liability  of  bad  qualities  cropping  out,  when, 
from  the  vast  remove  of  the  original  source  of  evil,  we  should  expect 
the  reverse.  In  the  same  manner  may  be  explained  the  exhibition  of 
great  genius,  where  the  whole  environment  would  seem  to  favor  the 
contrary.  Thus,  too,  may  we  account  for  a  Nero,  a  Caligula,  a  Philip, 
Alva,  and  a  Guiteau  s})ringing  up,  as  it  were,  l)y  the  side  of  a  Socrates, 
Plato,  Aristidcs  and  a  Garfield,  and  under  seemingly  like  causes.  And 
here  it  is  tluit  prenatal  education  comes  into  play,  not  only  in  bene- 
fiting the  immediate,  but  the  remote  future  —  education  being  so 
thorough  and  scientilic  that  all  cases  of  sudden  and  horrible  reversions 
will  be  crowded  out,  so  to  speak,  and  finally  disappear  —  a  better  mate- 
rial having  been  produced,  out  of  Avhich  to  develope  a  better  race  of 
people. 

Healthy,  normal  heredity,  then,  is  to  be  especially  desired.  It  not 
only  betters  and  ennobles  the  individual,  but  transmits  and  perpetuates 
all  the  acquired  nobility  in  the  nation.  To  this  active  force  is  due 
each  nation's  peculiar  physiognomy,  character,  tastes,  habits,  manners 
and  customs,  and  whatever  mental,  moral  and  physictirl  characteristics 
make  it  a  distinct  people.  It  explains  the  manner  in  which  the  nation 
is  capable  of  im])rovement,  and  points  out  the  way  of  escaping  a  re- 
version to  its  former  savage,  unhappy  state.  The  character  of  the 
nation  illustrates  the  character  of  the  individual.  England  manifests 
in  her  present  inhabitants  the  characteristics  of  her  old  Scandinavian 
and  Germanic  ancestors,  the  w()rshii)i)ers  of  Thor  and  Woden  ;  the 
French  exhibit  the  same  peculiarity  of  temper,  and  psychological 
character  as  Caesar  attributes  to  the  Gauls,  their  ancestors  ;  the  mod- 
ern Spartans  are  quarrelsome  and  fond  of  tighting,  like  their  sires, 
who  fought  at  Sahimis  and  Thermopyl;\? ;  and  the  present  inhabitants 
of  Arcadia  lead  a  pastoral  like  their  fathers,  and  pasture  their  flocks 
as  of  old  in  the  verdant  vaUeys  of  Arcady.  The  peculiar  features  of 
the  Chinese,  and  of  the  negro,  are  likewise  due  to  inheritance.  The 
l)hlegmatic  Dutchman,  the  lethargic  German,  the  nomadic  Arab,  the 
clannish  Jew;  all  these,  though  ilitfering  so  widely  from  each  other, 
possess  characteristics  due  to  congenital  heredity  ;  each  has  congenital 
tastes  and  instincts  which  make  them  distinct  peoples.* 

The  same  fact  is  observed  when  we  enter  the  province  of  compara- 
tive heredity.  Among  plants  and  the  lower  animals  we  note  the 
operation  of  the  same  law.     Different  species  and  different  varieties 

•Ribot.    Hmedily,  pp.  108-119.    Also  Caesar's  Oal.  Belt.,  IV,  0. 
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arc  preserved  and  perpetuated  through  the  influence  of  congenital 
heredity.  Each  species  is  known  by  certain  fixed,  permanent  charac- 
ters, which  distinguish  that  S})ecies  from  all  otliers.  The  same  mode 
of  leaving,  budding,  and  fruiting  in  the  parent  plant  we  expect  to  see 
repeated  in  the  descendant.  From  fleet  horses  we  Ijreed  race  horses ; 
from  keen-scented  dogs,  animals  for  the  chase.  Docile  races  will 
beget  docile  animals  ;  the  fierce  bloodhound  engenders  in  its  offspring 
a  taste  for  blood.  We  could  not  expect  otherwise.  Everywhere  'like 
produces  like.'  And  this  law  breeders  and  gardeners  have  used  in 
perpetuating  new  varieties,  or  imjoroving  the  original  stock. 


2.  Acquired  Heredity.  At  the  outset  great  difficulties  stare  us  in 
the  face.  To  this  form  of  heredity  must  be  attributed  all  the  great 
varieties  in  form,  tastes,  and  lialuts  of  race  —  tlie  mental,  physical, 
and  moral  characteristics  of  tlie  individual.  This  is  illustrated  by 
tlie  custom  of  breeders  and  gardeners  when  they  desire  to  perpetuate 
new  varieties  accidentally  acquired.  In  like  manner  may  be  satisfac- 
torily explained  (if  we  acce})t  the  tiieory  of  evolution)  the  defect  or 
absence  of  certain  organs,  from  disuse  or  otherwise,  due  to  the  envi- 
ronment. Tlie  organ  from  becoming  less  useful  is  less  exercised,  then 
becomes  rudimental,  or  is  done  away  with  altogether  ;  or  there  may  be 
an  improved  development  in  faculties  and  organs  wliicii  the  environ- 
ment demands. 

From  a  survey  of  the  above  we  can  easily  see  in  what  direction 
our  efforts  may  be  turned,  by  way  of  acquired  heredity,  to  racial  de- 
velopment. It  now  remains  for  us  to  consider  how  far  these  innate 
physical  and  i)sycliological  cliaractos  may  be  directed,  corrected  and 
modified  by  education.  We  found  that  the  power  here  rested  chiefly 
upon  the  environment  of  the  parent,  and  that  this  reacts  again  upon 
the  child  through  maternal  or  parental  influences.  In  other  words, 
since  tlie  character  of  the  offspring  depends  so  much  upon  heredity 
of  the  congenital  variety,  the  proper  way  to  act  upon  the  psychologi- 
cal habit  of  the  child  is  through  the  fixation  of  such  habit  by  heredity 
in  the  parent.     The  better  the  stock  the  better  the  breed. 

Heredity  acts  thus  by  the  accumulation  of  impressions  constantly 
repeated,  increasing  tiie  physical  and  intellectual  habit  in  successive 
generations,  securing  by  degrees  a  high  state  of  intelligence  in  the 
individual,  or  rather  creating  the  i)ower  of  acquiring  greater  intelli- 
gence. But  all  this  exhibition  of.  intellectual  character  must  be  an 
outgrowth  of  psychological  changes.* 


*Loc.  cit ,  p.  320. 
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OPERATION    OF   THE    LAW. 

It  has  been  observed  above  tliat  education  of  every  kind  has  to  do 
witli  heredity  which  can  oidy  be  acquired.  Congenital  lieredity  lixes 
and  perpetuates  whatever  lias  been  gained.  After  this  point  is  reached 
l)ersonal  efforts  may  cease,  for  all  future  develo])ment  ceases  ;  ])erfec- 
tion  has  been  sccui-cd,  and  is  pcr])etuated  ;  the  nation  has  arrived  at 
the  acme  of  its  civilization.  But  until  that  time  comes,  new  tenden- 
cies must  be  ac(|uired,  improved  and  transmitted. 

Physiological  development,  or  changes  in  function,  tissue  and  organ, 
may  be  transmitted  by  inheritance  ;  in  other  words,  physiological 
development  gives  rise  to  physiological  heredity.  To  illustrate:  By 
exercise  a  tissue  receives  more  blood;  it  increases  in  size,  power  and 
function.  In  the  same  way  the  whole  system  acquires  tone  and  vigor, 
and  becomes  capable  of  resisting  and  overcoming  external  influences. 
In  all  descendants  produced  from  such  organisms  the  same  power  of 
endurance  is  observed.  Hence  a  strong,  vigorous,  healthy  individual 
begets  a  corresponding  healthy  offspring. 

Again,  this  physical  hcaltli  reacts  upon  the  mental  habit;  and  we 
obtain  a  'sound  mind  in  a  sound  l)ody.'  Psychological  (levelo])meiit 
is  thus  originated,  which  in  time  gives  rise  to  psyciiological  heridity.* 
This  ]>rincij)le  can  be  seen  no  more  clearly  tlian  in  iKtrmai  and  abnor- 
mal actpiircd  lieredity. 


1.  Xormal  Acquired  Ilcreditij.  Physical  development  is  well  in- 
stanced in  the  case  of  the  old  (h-eek  athletes,  some  families  of  whom 
seemed  to  carry  off  nearly  all  the  rewards  of  victory.  Several  indi- 
viduals of  the  same  family  exhibited  this  skill,  such  as  father  and  son, 
two  brothers,  or  grandfatiier  and  grandson,  as  being  capable  of  win- 
ning in  the  various  gymnastic  festivals  of  Greece.  Here  the  skill 
acquired  by  the  ancestor  was  transmitted,  directly  or  indirectly,  to 
descendant. 

Coming  down  to  our  own  times,  we  find  cases  of  celebrated  oarsmen 
and  wrestlers,  who  inherited  their  ph3'sical  strength,  and  also  trans- 
mitted it.f  But  yet,  were  these  tendencies  not  in  some  degree  ac- 
(piired  ?  None  of  their  descendants  could  Impe  to  acquire  of  themselves 
the  power  of  jjrevailing  over  all  competitors,  unless  the  law  of  sponta- 
neity may  obtain,  where  geniuses  seem  to  start  u}),  not  at  all  dependent 
upon  any  other  law  for  their  api)earance.  But  in  training  tliose  who 
have  inherited  certain  tendencies,  or  predispositions  for  the  athletic 
sports  from  ancestors,  the  results  are  more  satisfactory  than  in  those 

*Loc.  cit.,  p.  270. 

tOalton's  Ileteditanj  Gemus,  pp.  305-315. 
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who  have  not  inherited  snch  tendencies.  A  case,  however,  is  on  record 
of  a  London  clerk,  who  ontstri})pcd  all  competitors  in  a  foot  race,  Avhich 
took  place  among  the  Scotch  Highlanders,  although  he  had  received  no 
previous  training  whatsoever.*  But  we  cannot  go  beyond  a  certain 
point  in  our  ]>hysical  training.  After  a  certain  limit  has  been  reached, 
to  transcend  that  limit  would  be  dangerous,  not  to  say  fruitless,  and 
a  waste  of  time. 

What  has  been  said  concerning  the  individual  may  be  likewise 
applied  to  the  nation.  Its  physical  strength  may  be  developed  out  of 
its  individual  parts.  This  fact  is  no  better  illustrated  than  by  the 
ancient  Spartans.  By  constant  training,  and  the  selection  of  the  best 
physically  constituted  infants  for  rearing,  the  destruction  of  the  sickly, 
feeble  or  deformed,  and  the  training  of  the  infant  to  live  after  a  severe 
and  ceaseless  mode  of  discipline,  Sparta  had  a  hardy  and  invincible 
race  of  warriors.  All  nations,  at  their  outset,  seem  to  have  adopted 
similar  laws,  but  the  Lacedemonians  were  preeminently  physically 
perfect  for  generations. 

Among  the  Jews  we  note  a  similar  illustration  of  health  and  vigor,  in 
their  longevity,  general  freedom  from  disease  and  destructive  plagues, 
and  their  great  powers  of  reproduction  under  the  most  adverse  cir- 
cumstances. In  Germany,  it  is  estimated,  a  greater  proportion  of 
Jews  live  to  their  fifty-third  year  than  do  those  among  the  Christian 
population,  f 

The  psychological  characteristics  are  so  many  and  varied,  that  a 
few  only  must  suffice  ;  referring  readers,  for  further  enlightenment  on 
this  subject,  to  Galton's  great  work,  and  to  other  treatises  on  heredity. 

Whether  in  regard  to  statesmen,  judges,  barristers,  warriors,  musi- 
cians, artists,  scientists,  literary  men,  or  others,  the  same  law  is  in 
operation.  We  find  talents  in  sjiecial  directions  to  run  in  certain 
families,  and  attain  to  greater  excellence  in  later  generations.  Mozart 
is  one  instance  among  musicians.  His  father  was  a  famous  violinist, 
and  his  sister  an  excellent  performer  on  the  piano.  But,  perhaps  the 
best  example  we  have  of  hereditary  musical  ability  is  found  in  the 
Bach  family.  This  talent  extended  through  eight  generations,  first 
appearing  in  1550,  culminating  in  Sebastian,  the  great  composer,  in 
1750,  and  ending  in  1800,  with  a  female  descendant,  a  respectable 
musician.  This  family  comprised  more  than  twenty  eminent  individ- 
uals ;  one  originated  the  present  piano  forte  music.  It  is  a  curious 
fact  that  all  the  musical  genius  of  this  remarkable  family  was  trans- 
mitted only  through  the  male  line.  J 

Linnaeus  had  a  son  who  was  an  eminent  botanist ;    Darwin,  the 

*Loc.  cit.,  pp.  14-15. 
tRibot,  Loc.  cit.,  p.  113. 
ifGalton,  Loc.  cit.,  vid.  Musicians,  etc. 
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famous  aiitliorof  the  theory  of  Natural  Selection,  liad  a  distinguished 
ancestry.  An)ong  jurists,  commanders,  statesmen,  ])oets  and  artists 
we  note  like  cases  of  heredity.* 

Moral  chai'acteristics  may  likewise  be  acquired  and  inherited.  In- 
stances are  abundant  of  the  religious  element  predominating  in  certain 
families,  giving  rise  to  loveliness  of  character,  or  breaking  out  in  all 
the  glaring  colors  of  bigotry,  fanaticism  and  asceticism. 

A  nation  may  exhibit  a  similar  moral  habit,  as  the  Jew,  and  other 
Shemitic  peo])les,  in  whom  tlie  religious  or  moral  element  predominates 
over  every  other  feeling;  their  body  politic  l^eing  made  u})  entirely  of 
moral  and  religious  precepts. 

National  psychological  character  is  due  to  like  causes  ;  the  individual 
determining  the  character  of  the  race. 

Individual  peculiarities  of  mind  and  body,  in  education,  and  in 
those  characters  which  do  not  conflict  with  health  and  normal  mental 
habit,  fall  under  the  same  law.  These  are  of  too  common  occurrence 
to  need  further  consideration. 

2.  Abnormal  Acquired  Heredity.  This  form  of  heredity  shows 
itself  in  the  mental,  physical  and  moral  aspects  like  the  last. 

Physical  anomalies  comprise  those  cases  of  diseased  function  ac- 
quired by  parents  and  ancestors,  and  transmitted  in  a  greater  or  less 
degree  to  descendants.  Especially  is  this  the  case  with  women  during 
gestation,  through  wluit  luivc  been  termed  maternal  influences ;  that 
is,  ])eculiar  qualities,  tendencies,  or  predispositions  transmitted  to  the 
unborn  child  through  external  impressions  upon  the  mind  of  the 
mother.  Under  this  head  may  be  included  diseases,  or  the  tendencies 
to  such  diseases,  which  are  hereditary,  and  those  predispositions  to 
certain  impressions  variously  termed  idiosyncrasies,  diatheses,  and 
inheritable  tendencies,  A  vulgar  interpretation  of  the  same  principle 
is  the  old  humor  theory,  now  fast  losing  its  hold  with  the  advance  of 
science  and  common  sense. 

In  the  same  class  may  be  placed  anomalies  of  tissue  or  conformation, 
such  as  monstrosities,  malfornuitions  and  various  physical  infirmities  ; 
such  as  double-headed  and  acephalous  monsters,  which  are  never 
perpetuated  through  the  operation  of  congenital  heredity ;  multipli- 
city of  organs,  like  sexdigitism  of  the  Colburn  family,  and  of  others 
known  to  the  writer  ;  defects  and  malposition  of  organs,  and  the  like. 
The  Ancon  variety  of  sheep,  with  its  crooked  legs,  which  seemed  to 
every  appearance  a  freak  of  nature  {lusus  }iaturae),  was  turned  to 
advantage  by  shec])  breeders,  so  that  this  breed  of  sheep  has  been 
made  pernument ;  the  nuilformation  becoming  at  length  transmitted 
by  inheritance,  with  no  fears  of  reversion. 

*Ribot,  Loc.  cit. 
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All  these  physical  anomalies,  unless  new  and  constantly  increased 
artificial  means  are  used  for  perpetuating  them,  have  a  tendency  to 
die  out.  This  was  the  case  of  the  Ancon  variety  of  sheep.  The 
breed  was  perpetuated  only  by  adapting  the  new  individuals  to  the 
change  of  environment.  Had  this  not  been  done  the  variety  had  per- 
ished long  ago.  Tall  men,  and  six-fingered  and  six-toed  individuals,  if 
properly  selected  and  mated,  might  in  time  give  rise  to  tall  men  with 
an  unusual  supply  of  fingers  and  toes  ;  and  this  through  the  o2")eration 
of  the  law  antagonistic  to  acqtiired  heredity,  known  as  congenital 
heredity.  This  fixes  all  physical  changes  against,  as  well  as  in  har- 
mony with  racial  development. 

The  same  view  may  be  entertained  here  in  regard  to  nationalities. 
To  illustrate  this  let  us  take  for  example  the  inhabitants  of  the 
northern  side  of  the  Pyrenees,  a  debased  people  known  generally 
under  the  name  of  Cagots.  They  are  shunned  as  tliough  they  Avere 
lepers.  They  are  characterized  by  the  smallness  of  the  lobe  of  the 
ear,  and  fishy  eyes.  They  also  have  an  extremely  fetid  breath,  live 
by  themselves  away  from  the  neighborhood  of  villages,  and  are  re- 
garded with  universal  abhorrence.  They  form  a  wretched  class  of 
people,  and  transmit  their  defects  to  their  descendants  to  this  day. 
Yet,  in  spite  of  this,  it  is  said,  they  are  industrious,  somewhat  intelli- 
gent, and  good  mechanics.* 

The  Gypsies  offer  another  example  of  physical  and  mental  debase- 
ment, unsusceptibility  to  moral  improvement,  due  to  heredity,  and 
the  unchangeableness  of  the  environment.  The  character  of  the 
individual  elements  of  both  these  people  must  be  obvious  to  all. 

In  considering  the  subject  of  mental  and  physical  decay,  we  must 
start  Avith  this  postulate,  that  meHtal poioer  isdependeiit  upon  pliijsical 
development.  The  stronger  the  constitution,  and  the  sounder  the 
organs,  the  better  the  work  of  the  mind.  On  the  other  hand,  the 
weaker  the  constitution  and  the  more  enfeebled  the  functions,  the 
more  susceptible  the  mind  to  disease.  Thus  an  enfeebled  body  is  less 
capable  of  resisting  mental  strain  ;  Avhen  the  mind  gives  Avay,  and 
becomes  likewise  diseased  through  tlie  sympathetic  system  of  nerves  ; 
and  this  again  becomes  hereditary. 

Thus  e2)ile2isy,  which  has  been  induced  in  the  ancestor  during  life 
from  some  morbid  changes  in  the  spinal  cord,  may  give  rise  to  epilepsy 
or  insanity  in  the  offspring.  The  same  may  be  said  of  acquired  hys- 
teria, chorea,  idiocy  and  hypochondria.  Each  of  these  diseased  states 
may  again  be  the  inheritance  from  an  ancestor  subject  to  insanity. 

We  now  come  to  the  consideration  of  a  wide  and  much  vexed  ques- 
tion, namely,  the  responsibility  of  those  persons  who  commit  criminal 
acts  when  laboring  under  some  form  of  insanity.     And  it  becomes  the 

♦Rjbot,  Loc.  cjt.,  pp.  117-U9, 
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more  important  to  us,  since  many  forms  of  insanity  apjjcar  to  be 
latent  in  ancestors,  and  are  developed  in  descendants  after  a  sufficient 
lapse  of  time;  or  the  insane  impulse  ma}'  show  itself  at  about  the 
same  age  at  which  it  was  first  observed  in  the  ancestor.  Tiiese  in- 
herited tendencies  to  mental  disease  constitute  a  subject  well  to  be 
noted  in  the  education  and  treatment  of  children  possessing,  or  sup- 
posed to  jiossess,  insane  ancestors ;  and  if  the  offspring  of  such  parents 
be  subjected  to  the  proper  constraint  and  discipline,  the  disease  may 
be  retarded  or  entirely  prevented  from  appearing,  and  probably  from 
becoming  hereditary. 

Cretinism  illustrates  the  subject  on  the  national  side  of  the  question. 
Here  idiocy,  as  well  as  physical  infirmities,  is  a  part  of  the  national 
character.  Healthy  women,  if  they  pass  the  period  of  gestation  in 
infected  districts,  give  birth  to  Cretin  children.  Children  thus  born 
of  healthy  parents  are  no  more  free  from  the  disease  than  those  of 
l)arcnts  partially  or  wholly  diseased.  On  a  change  of  the  environment 
the  mental  and  physical  defects  of  the  child  are  greatly  improved,  if 
not  wholly  eradicated.  This  disease  is  fortunately  confined  to  certain 
districts  of  the  Aljiine  valleys.  Elsewhere  the  affection  is  not  ob- 
served, if  we  except  the  deformity  know]i  as  goitre,  or  Derbyshire 
neck.* 

The  last  aspect  in  which  we  shall  consider  abnormal  acquired 
heredity,  will  l»e  the  i)erversion  of  the  moral  nature.  Gluttony,  ava- 
rice, cannibalism,  inordinate  lust,  showing  itself  in  rape  and  unnatural 
crimes,  depraved  appetites  of  all  kinds,  and  the  tendency  to  commit 
robbery  and  murder,  to  become  paupers,  or  to  lead  a  vagabond  life, 
have  all  been  placed  under  the  head  of  depraved  moral  heredity,  f 

The  best  treatise  we  have  at  present  on  the  hereditary  nature  of 
crime  is  by  Mr.  Dugdale,  in  his  little  work  on  the  Jukes.  In  it  the 
history  is  given,  more  or  less  complete,  of  twelve  hundred  individuals, 
of  criminal  tendencies,  all  the  descendants  of  one  abandoned  woman 
who  has  generally  been  known  as  '  Margaret  the  mother  of  criminals.' 
Hardly  a  single  member  of  tiiis  family  led  an  upright,  honest  life. 
Their  whole  environment  favored  immorality;  and  their  native  place, 
in  the  interior  of  New  York  .State,  might  be  characterized  as  a  nest 
of  crime.  Tracing  the  history  of  this  large  family  down  for  seventy- 
five  years,  Mr.  Dugdale  finds  that,  in  crimes  and  misdemeanors  of 
every  kind  it  has  cost  the  State  of  New  York,  in  one  way  and  another, 
over  a  million  dollars.  From  father  to  son  is  almost  one  unbroken 
line  of  crime,  perpetuated  and  intensified  by  environment  and  close 

♦Encyclopedia  Britannica,  9  ed.,  art.  Cretinism.     Chamber's  Edinburgh  Jour.,  May,  1848,  pp. 
296  99. 

tRibot.    Log.  cit,.  Parti.,  cap.  VI. 
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intermjirriage,  or  rather  by  illicit  relations  of  near  kindred ;  for 
scarcely  a  legal  marriage  was  known.*  Thus  bad  blood  produced  bad 
blood.  Not  one  had  strong  enough  will  to  overcome  the  environment, 
and  acquired  heredity,  which  in  time  became  fixed  and  congenital, 
with  no  hope  of  improvement. 

Space  is  left  us  for  the  consideration  of  only  one  other  instance  of 
depraved  heredity,  namely,  pauperism,  and  its  near  relative,  vagabond- 
ism. It  is  but  recently  that  the  subject  has  been  viewed  in  the  light 
of  inheritance  by  transmission.  But  when  we  find  two,  three,  and 
even  four  generations  of  paupers  the  inmates  at  one  and  (except  in 
the  case  of  the  latter)  the  same  time  of  a  poor-house  or  work-house, 
and  born  and  bred  there,  we  cannot  be  blind  to  the  operation  of  a 
law,  or  principle,  governing  the  lives  of  such  persons,  and  rendering 
it  impossible  for  them  to  overcome  hereditary  character. 

The  pleasures  of  a  vagabond  life,  so  to  speak,  especially  when  some 
benevolent  institution  throws  open  its  doors  to  vagabonds,  where  they 
may  end  the  last  few  years  of  their  lives  in  comparative  comfort,  are 
too  great  a  temptation  to  those  whose  intellect  is  weak,  and  energies 
incapable  of  engaging  successfully  in  the  struggle  for  existence.  Hav- 
ing asylums  ready  for  their  reception  when  they  wish  to  seek  them, 
the  tendency  to  pauperism  and  vagabondism  is  increased  rather  than 
diminished.  So  long  as  a  comfortable  home  is  assured,  little  or  no 
work  required,  so  long  will  there  be  paujjcrs  and  vagabonds  to  fill 
them.  An  asylum  is  a  paradise  to  those  to  whom  '  the  world  owes 
a  living.'  The  worthy,  exceptional  poor,  are  thus  driven  effectually 
from  those  very  institutions  which  were  built  for  them  alone,  so  that 
this  class  is  seldom  or  never  reached.  Foundling  asylums  come  under 
the  same  discredit.  They  seem  to  encourage  immorality  rather  than 
limit  the  number  of  illegitimate  and  abandoned  children. 

Eeports  of  charitable  institutions  show  that  these  views  are  but  too 
well  founded.  Thus  there  were  707,375  paupers  in  England  and 
Wales,  according  to  a  report  for  July  1,  1876,  at  a  cost  to  the 
government  of  over  seven  and  a  third  million  pounds  sterling.  There 
were  over  40,000  pauper  children  which  attended  work-house  and 
pauper  schools.  Of  these,  15,568  lived  in  the  work-liouse,  subjected 
to  all  the  bad  influences  of  such  training  ;  8,000  others  attended  dis- 
trict schools,  or  were  boarded  out  in  cottage  homes.  Only  one-fifth, 
therefore,  of  the  whole  number  of  children  enjoyed  a  jiure  atmos- 
phere, and  untainted  by  poor-house  associations.  Those  who  have 
studied  this  subject,  and  are  best  fitted  to  judge,  consider  that  the 
pauper  taint,  when  once  imbibed,  is  never  completely  eradicated  ;  that 
those  brought  up  in  the  work-houses  lose  after  a  while  all  horror  of 
the  place,  and  are  "always  lamentably  deficient  in  that  spirit  of  inde- 
♦Dugdale.  The  Juices, 
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pendence  wliicli  is  the  greatest  stimulus  to  exertion,  and  that  nothing 
more  degrades  the  charaeter,  in  every  way,  tlian  the  paui)er  sentiment 
and  temperament  which  the  work-house  induces."' 

In  Scothmd  pauperism  lias  been  somewhat  checked  by  what  is 
known  as  the  boarding-out  plan.  The  expense  has  decreased  from 
£2  to  £4:  per  capita,  with  only  five  per  cent,  of  failures,  or  relapses. 

In  France,  under  the  village  plan,  there  were  only  four  per  cent,  of 
relapses  to  the  previous  49  per  cent.  The  }iaupers  were  boys  who  had 
committed  crimes.  Under  this  system  (1877)  4,500  boys  were  edu- 
cated. Of  these,  850  were  children  of  criminals;  1,400  illegitimate ; 
580  children  of  second  marriages,  and  850  orphans.  Half  of  them 
followed  the  honest  calling  of  agriculturists;  one  fourth  became 
mechanics ;  and  the  remainder  (less  those  who  relapsed,  four  per 
cent.)  entered  the  army  and  navy.* 

Germany  has  also  become  alive  to  the  necessity  of  adopting  some 
effectual  remedy  to  prevent  pauperism,  and  is  still  struggling  with 
the  problem. 

Coming  to  our  own  country,  we  find  a  like  deplorable  state  of  affairs. 
Professor  Dwight  is  said  to  have  remarked,  "One  of  the  most  terrible 
diseases  which  can  affect  a  country  has  begun  to  break  out  in  the  rural 
districts,  through  the  influence  of  the  poor-house,"  alluding  to  heredi- 
tary pauperism.  In  the  report  of  the  Secretary  of  the  State  of  New 
York  Charities,  it  was  said,  that  in  the  western  part  of  that  State 
were  found  four  generations  of  paupers,  all  women  of  an  immoral 
character,  and  confirmed  paupers. 

At  the  Dexter  Asylum,  Providence,  R.  I.,  is  still  to  be  seen  the 
only  surviving  member  of  a  family  of  three  generations  of  paupers. 
They  were  among  the  first  inmates  of  that  institution,  and  were  re- 
moved thither  from  the  old  work-house  on  August  11,  1828.  Sybil 
Pitts,  the  grandmother,  was  60  years  of  age  at  tlic  time,  was  of  im- 
moral character,  never  legally  married,  and  died  there  seven  years 
later.  Sally,  the  daughter,  was  a  woman  of  weak  intellect,  immoral, 
never  legally  married,  and  died  in  18G4,  at  the  age  of  72.  Benjamin, 
the  son  of  the  latter,  was  admitted  when  he  was  but  16,  was  never 
nnirried,  is  an  imbecile,  and  has  now  reached  his  70th  year.  This 
family,  so  far  as  known,  were  always  paujiers,  and  always  mem- 
bers of  the  work-house.  The  last  named  individual  has  already 
passed  at  least  fifty-four  (54)  years  of  his  life  at  i)ublic  institutions. 
Other  cases  are  given  in  Mr.  Hazard's  book,  where  individuals  have 
been  born  (in  Ehodc  Island)  in  a  work-house,  and  lived  there  as  long 
as  sixty-eight  (08)  years.  Generally  such  persons  are  children  of  in- 
temperate, immoral  or  weak-minded  par^'uls.  or  iutcm])orate  and  of 
unsound  mind  themselves. 

•  Contem.  Rev.,  Vol.  XXI.,  pp.  133  et  seq.    Hereditary  Pauperism,  etc. 
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One  othci-  instance  at  the  Dexter  Asylum  deserves  mention.  Here 
but  two  generations  are  rei)resented,  both  on  tlie  female  side.  The 
mother  is  married  legally,  but  epileptic  ;  the  daughter  is  sixteen, 
healthy,  but  not  of  strong  mind,  and  cannot  be  trusted  away  from 
the  asylum. 

The  foundlings  brought  to  this  institution  arc  al)out  nine  out  of 
ten  of  tJie  illegitimate  class.* 

APPLICATION    OF    THE    LAW. 

Now  how  are  we  to  develope  jn-edisijositions,  improve  the  race  by 
means  of  this  law  of  acquired  heredity  ?  And  how,  again,  shall  we 
be  able  to  remedy  the  bad  effects  in  psychological  and  physical  haljits  ? 
How  are  we  to  eradicate  all  inherited  taint,  in  training  children  of 
mentally,  morally,  or  physically  diseased  ancestors  ? 

Acquired  heredity  depends  upon  a  i)rinciple,  or  force,  known  as  the 
'  Law  of  Adaptation '  —  the  influence  of  the  surrounding  circumstances 
upon  the  individual  —  adai)tation  to  the  environment.  This  law  must 
never  be  lost  sight  of  when  considering  the  suljject  of  education  ;  and 
he  who  applies  this  law  in  its  fullest  understanding  must  always  be 
regarded  as  the  best  educator.  Thus  ever  exercising  its  influence 
upon  the  individual  in  many  directions,  education  must  after  a  time 
flx  and  make  permanent  certain  qualities,  tendencies,  or  predisposi- 
tions, Avhich  are  inheritable.  This,  of  course,  developes  the  race. 
Transmission  by  inheritance  will  then  become  congenital,  the  desired 
object  in  education.  If  this  training  be  of  the  proper  kind,  the  con- 
genital heredity  will  take  the  proper  direction. 

Now  congenital  heredity  preserves  the  normal  type  of  the  race,  or 
of  the  individual.  It  is  a  much  stronger  force  than  the  acquired  form 
of  heredity,  as  it  should  be,  else  every  monstrosity  and  malformation 
would  be  lamentably  and  irremediably  perpetuated.  Tliere  is  thus  a 
constant  struggle  between  these  two  forces;  and  it  is  only  by  constant 
repetitions  of  training,  a  persistent  effort  in  one  direction,  that  at 
last  the  acquired  tendency  wins  the  day,  becomes  congenital,  at  the 
same  time  not  preventing  the  normal  tyi)e  from  declaring  itself. 

Hence  it  may  be  seen,  that  acquired  heredity  is  a  radical  force, 
while  the  congenital  form  of  it  is  conservative.  Did  the  former  be 
suffered  to  have  complete  control  over  the  organism,  there  would  be 
no  end  to  monstrosities  and  novel  productions  ;  the  normal  type  would 
disappear,  in  short  be  its  own  destroyer.  Experiments  in  crossing, 
and  close  inter-breeding  of  plants  and  animals  show  this. 

On  the  other  hand,  did  congenital  heredity  be  allowed  to  have  full 
control,  the  race  would  remain  stationary.     There  would  be  no  prog- 

*For  further  information  on  this  subject  see  Mr.  Hazard's  Reports  (1851)  on  the  Poor  and  Insane 
oj  Rhode  Island. 
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ress,  and  the  race  would  be  Avliei-e*it  started — a  race  of  savages  or 
semi-apes.  It  is  therefore  by  a  just  balance  of  these  two  allied  forces, 
through  the  law  of  adaptation,  that  the  progress  of  the  race  is  assured. 

!Now  what  foi-m  of  education  seems  best  adapted  to  the  attainment 
of  this  end  ?  What  tends  especially  to  the  creation  of  tendencies  to 
improvement,  or  the  development  of  race  ?  I  answer,  prenatal  edu- 
cation, or  the  influences  exerted  over  the  unborn  child  by  the  mother 
during  gestation. 

The  subject  of  prenatal  education  was  first  broached  by  Mr.  A.  De 
Frariere,  in  1862,  in  a  work  entitled  Education  Anterieure,  compris- 
ing the  ''Maternal  influences  during  gestation,  over  the  intellectual 
and  moral  character  of  the  child."  As  this  title  refers  to  education 
anterior  to  birth,  I  have  ventured  to  use  the  term  prenatal  in  i)refer- 
ence  to  anterior,  as  being  more  comprehensive. 

It  is  admitted  on  all  sides  that  the  mind  influences  the  body  through 
the  system  of  nerves  known  as  the  Sympathetic.  Fear,  anger,  emo- 
tions of  every  kind,  leave  their  impress  upon  the  individual  in  some 
form.  Fear  has  l)een  known  to  pervert  the  secretions,  produce  intes- 
tinal derangement,  and  blanch  the  hair.  Fear,  also,  and  the  power  of 
the  imagination,  have  occasioned  death  ;  the  remembrance  of  a  dis- 
gusting or  loathsome  object  has  been  so  strong  as  to  cause  nausea  and 
even  vomiting.     Fear  has  sometimes  cured  as  well  as  caused  disease. 

The  influence  of  the  maternal  mind  over  the  unborn  child  may, 
perhaps,  be  better  understood  if  we  first  briefly  discuss  the  alteration  of 
the  secretion  of  the  milk  through  emotional  disturbances  in  the  nurse, 
or  the  mother.  Thus  a  mother,  or  a  nurse,  if  suffering  under  some 
overwhelming  emotion,  may  be  the  innocent  cause  of  the  death  of  the 
child.*  Boerhaavc  has  mentioned  the  case  of  an  angry  nurse  as  the 
cause  of  e})ilepsy  in  a  child  she  suckled  ;  Brachet  of  a  child  thrown  in 
convulsions  on  taking  the  milk  of  a  nurse  hardly  recovered  from  a  fit 
of  anger  against  another  Avoman.  Bonchut  declares  that,  when  a 
mother  labors  under  any  violent  emotion,  the  infant  she  nurses  be- 
comes agitated,  ill  at  ease,  and  may  have  convulsions. f  Any  great 
excitement  in  the  mother  or  the  nurse,  nuiy  so  change  the  comi)osition 
of  the  milk  as  to  make  it  more  or  less  pernicious  to  the  child. 

1.  The  maternal  influence  l)egins  with  conception,  and  extends 
through  gestation  aiul  the  period,  known  as  lactation,  which  we  have 
just  considered.  The  unborn  child  is  influenced  more  or  less  by  what 
influences  the  nu)ther,  through  the  sympathetic  nerves  above  men- 
tioned ;   and  this  fact  will  be  the  more  appreciated,  when  it  is  consid- 

*The  Influence  of  the  Maternal  Mind  over  the  Offsimng  during  Pregnancy  and  Lactation. 
Jonrn.  of  Psychology,  Med.  Vol.  2,  pp.  I  et  scq.  Carpeiiti'r's  Physiology,  arts.  Secretion  and  Gene- 
ral.ion. 

t.Ionrnal  of  Psychology,  Med.,  Ice.  cit. 
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ered  the  child  is  part  of  the  mother  herself,  supported  uiid  influenced 
by  her.  Whatever  disturbs  the  mother,  must,  in  some  degree,  affect 
the  child.  Thus  if  fathers  bequeath  to  their  offspring  a  taste  for 
drink,  or  crime,  what  must  be  the  influence  of  an  intemperate  motlier 
over  her  offspring  in  the  most  intimate  relations  as  it  is  Avith  her  ? 
Thus  women  addicted  to  intemperate  habits  may,  by  means  of  her 
circulation,  destroy  their  offspring  whose  system  cannot  withstand 
the  alcoholic  poison  ;  or  she  may  bear  a  child  of  feeble  mind  and  body, 
or  never  a  living  one. 

Disease  may  be  acquired  also  by  the  fcetus  during  gestation,  through 
the  mother,  as  in  the  case  of  small  pox.  The  child  may  take  this 
disease  while  the  mother  escape,  though  she  may  have  been  pre- 
viously vaccinated  ;  or  the  child  may  die  of  the  disease  before  birth, 
Avhile  the  mother  entirely  escapes.  Syphilis,  when  contracted  in 
whatever  way,  just  previous  to,  or  during  gestation,  may  be  trans- 
mitted to  the  offspring,  affecting  it  permanently,  or  causing  its  death  ; 
or  what  is  worse,  rendering  the  bearing  of  living  children  utterly 
hopeless.* 

Women  exposed  to  lead  poisoning  are  liable  to  miscarry.  "  Out  of 
123  pregnancies  recorded,  there  were  64  miscarriages,  4  premature 
labors,  5  still-born  children,  20  which  died  within  the  first  year,  8  in 
the  second,  7  in  the  third,  and  one  at  a  later  period  ;  14  living,  of 
whom  10  only  were  more  than  three  years  old."f 

2.  The  influence  of  the  maternal  mind  over  the  unborn  child  offers 
us  a  deeper  and  more  diflicult  problem  ;  and  M.  De  Frariere  sees 
in  it  a  fruitful  source  of  im])roving  the  race,  shaping  the  intellectual 
and  moral  character  of  offspring,  and  creating  in  them,  anterior  to 
birth,  tendencies,  impulses,  or  predispositions  (as  he  calls  them)  for 
excelling  in  special  lines  of  business  or  professions. 

The  doctrine  of  prenatal  education  has  had  more  or  less  able  advo- 
cates from  ancient  times  down.  The  cunning  Jacob  is  thought  to 
have  had  some  knowledge  of  this  subject  when  he  outwitted  Laban,  his 
father-in-law,  and  bred  herds  of  such  markings  that  the  majority  of 
them  fell  to  his  lot.  Some  such  influence  as  this  has  been  thought  to 
be  at  work  upon  the  foetus,  when  the  mother,  during  the  earlier 
months  of  gestation,  is  affected  by  certain  external  impressions  or 
disturbances.  Many  a-bsurd  stories,  therefore,  have  received  currency, 
at  one  time  and  another,  on  the  authority  of  such  doctrine,  such  as 
marks  of  fruits,  etc.,  known  as  ''mother's  marks,"  occasioned  by 
shocks,  emotions  and  ungratified  longings  in  the  mother,  But,  says 
Dr.  Carpenter,  "  No  soundly  judging  physiologist  of  the  present  day 
is  likely  to  fall  into  the  popular  error  of  supposing  that  marks  upon 

♦Cazeaux,  Midwifei'y,  5th  Am.  ed.,  p.  447. 
tLoc.  cit.,  p.  453. 
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the  iiifuiit  arc  to  he  referred  to  some  (niusicnt  tliough  strong  impres- 
sion upon  the  imagination  of  the  mother  ;  hut  tliere  ap})ears  to  he  a 
sufHcient  numher  of  facts  on  record  to  prove  that  habitual  mental 
conditions  on  tlie  part  of  tlie  mother  may  have  influence  enougli  at 
an  early  period  of  gestation  to  produce  evident  ])odily  deformity,  or 
peculiar  tendencies  of  the  mind.''* 

Other  authorities  are  fully  alive  to  the  importance  of  a  correct 
understanding  of  this  mysterious  influence,  and  give  examples  more 
or  less  conclusive. f 

Our  suhject  may  he  further  illustrated  from  the  inferior  animals. 
The  mother  may  he  so  impressed  with  the  attrihutes  of  the  father  as  to 
transmit  them  to  her  olTspring,  as  in  the  following  instance  :  A  mare 
had  a  foal  by  a  quagga,  and,  then,  subsequently  gave  birth  to  four  colts, 
each  of  which  Avas  marked  along  the  spine  with  a  stripe  like  that  of 
the  quagga.  We  often  see  litters  of  rabbits,  dogs,  and  sows  with 
markings  like  those  of  previous  litters  with  diiferent  fathers;  and  it 
is  not  uncommon  to  see  the  children  of  a  woman  (widow)  by  a  second 
husband,  resemble  in  body  and  mind  her  first  husband;  provided,  of 
course,  slie  has  had  children  by  her  former  husband.  Breeders  of 
stock  are  also  aware  of  this  fact,  and  never  let  blood  animals  run  with 
males  of  an  inferior  stock.  So  strong,  in  fine,  is  this  influence  of  the 
father  upon  the  mother  through  his  children,  that  the  wife  often 
comes  to  resemble  her  husband  in  mental  and  physical  characteristics.  J 

This  maternal  influence  not  only  affects  the  bodily  configuration  of 
the  child,  but  its  mentality.  Dr.  Seguin  has  given  cases  whore  there 
Avas  reason  to  believe  that  idiocy  in  the  child  has  been  due  to  a  fright, 
anxiety,  or  any  emotion  in  the  mother.  § 

It  remains  now  to  consider  how  this  sensitive  organization  of  the 
child  may  he  influenced  in  more  or  less  special  lines,  through  prenatal 
education,  to  the  improvement  of  the  race,  and  the  haj)piness  and 
further  develoinncnt  of  the  individual. 

M.  De  Frariere  seems  to  be  an  enthusiast  on  this  subject.  He  gives 
every  prominence  to  anterior  education,  and  would  give  a  thorough 
course  of  special  training  t.o  the  enciente  mother,  in  that  direction 
according  to  the  predisposition  desired  to  be  produced  in  the  offspring. 
He  cites  music  as  an  acknowledged  created  predisposition,  and  as  an 
example  makes  mention  of  a  youthful  prodigy  astonisliing  the  musi- 
cal world  witii  his  marvellous  talents  (1862)  ;  and  this  gift  of  music 
Avas  acquired  (sic)  by  giving  his  mother  a  thorough  course  of  musical 
instruction  during  her  gestation. || 

♦Carpenter's  Loc.  cit.    Article  Generation. 

tJoiiriial  of  Psychological  Medicine,  etc.,  vol.  2.  j)  1  et  seq. 

JLoc.  cit.,  p.  21. 

§Loc.  cit.,  p.  23. 

IjLoc.  cit.,  vol.  2,  p,  332  ct  secj. 
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Though  tnach  of  the  theory  of  De  Frariere  smacks  of  the  visionary 
and  iin})ractical  character  of  Frencli  theorists,  yet  he  undouhtedly 
proves  that  the  cliaracter  of  the  child  is  affected  by  the  mental  and 
physical  training  of  the  enciente  mother;  and  though  we  may  not 
hope  to  manufacture  musicians,  scientists,  and  geniuses  generally,  to 
order,  we  may  yet  l)e  able  to  remedy  defects  in  the  -race,  improve 
existing  faculties,  create  a  tendency  to  improvement,  or,  as  he  would 
say,  -A  predisi^osition. 

Our  author  strengthens  his  theory  by  taking  exam2)les  of  breeding 
among  the  lower  animals.  The  Arabs,  he  remarks,  entertain  tiie  firm 
belief  that  the  marc  influences  her  foal.  She  is  therefore  well  cared 
for  during  gestation  ;  for  they  think  that  race  will  not  be  sulhcient  of 
itself  to  endow  a  foal  with  those  qualities  of  speed  so  highly  prized. 
Dogs  and  cats  also  produce  offspring  of  a  gentle  disposition  if  not 
irritated  in  pregnancy,* 

The  ancient  Mexicans  seemed  to  be  aware  of  the  same  fact.  Dur- 
ing her  gestation  the  woman  was  required  to  observe  many  rules  to 
insure  the  safety  and  perfect  development  of  her  future  offspring. 
Hard  and  continued  labor,  lifting  of  weights,  running,  and  all  mental 
excitement,  such  as  fear,  anger,  grief,  and  the  like,  were  particularly 
to  be  avoided.  But  like  the  more  civilized  nations  of  the  Eastern 
Hemisphere,  the  Aztecs  gratified,  with  but  one  exception,  every  ca- 
price of  the  pregnant  woman,  for  fear  that  the  least  disregard  of  her 
whims  might  be  attended,  in  j'espect  to  the  child,  with  the  most 
unhap})y  results.  Many  of  these  precepts,  however,  were  of  a  super- 
stitious nature,  but  not  more  so  than  are  found  among  all  peoples  in 
early  and  rude  civilizations.! 

Among  the  ancients,  the  Greeks  more  especially  felt  the  importance 
of  a  perfect  knowledge  of  this  principle.  They  trained  their  youth 
of  both  sexes  with  the  avowed  purpose  of  making  healthy  men  and 
healthy  women,  and  rearing  a  hardy  race  of  w'arriors.  As  the  story  goes, 
a  Lacedemonian  woman  being  told  that  the  Spartan  women  ruled  the 
men,  very  truly  replied,  "  We  are  the  only  women  who  bring  forth 
men.'"'  And  this  simple  legend  more  than  volumes  shows  the  object 
of  Spartan  legislation.  Inured  to  hardships  alike  Avith  the  men,  and 
the  severest  discipline  of  the  gymnasiums,  which  abounded  in  all 
Greece,  the  women  surpassed  all  nations  not  only  in  physical  beauty, 
but  in  the  treasures  of  the  mind.  And  so  equally  were  mental  and 
physical  training  balanced,  that  a  sound  mind  could  be  said  to  exist 
in  a  sound  body. 

The  object  of  all  this  training,  then,  being  tlie  production  of  a 
strong,  healthy,  vigorous  race,  the  education  of   the  young  Greek 

*Loc.  cit. 

tBancroft's  Native  Eaces,  etc.,  vol.  ii.,  p.  267. 
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began  before  birth.  Tu  this  end  women  during  gestation  were  sub- 
jected to  moderate  exercise,  required  to  undergo  a  course  of  hygienics, 
allowed  no  wine  unless  diluted  with  water,  while  their  diet  was  reg- 
ulated by  the  physicians.  In  fine,  they  must  lead  a  tranquil  life. 
Lycurgus  somewhat  modified  these  rules  by  requiring  of  the  women 
a  severer  form  of  exercise,  so  as  to  benefit  both  mother  and  child,* 
and  also,  undoubtedly,  for  the  special  purpose  of  rendering  child- 
birth less  painful. 

From  the  foregoing  facts  we  can  not  fail  to  see  that  the  Greeks  per- 
fectly understood  the  importance  of  physical  and  mental  culture,  not 
only  in  benefiting  the  mother,  but,  to  some  extent,  in  moulding  the 
character  of  tlie  child  —  the  necessity'  of  treating  the  mother  Avith  more 
kindness  and  indulgence  at  that  period  of  her  trial,  wlien  leniency 
is  particularly  grateful  to  her,  and  t^nds  so  much  to  the  proper  develop- 
ment of  her  offspring.  For  children  conceived  in  sorrow,  misery, 
poverty,  and  a  host  of  other  untoward  circumstances  which  might  be 
in  the  majority  of  cases  greatly  modified  or  obviated,  inherit  all  the  bad 
qualities  of  ancestors,  with  few  if  any  redeeming  characteristics. 
Such  an  environment  seems  to  revive  latent  characters,  the  survivals 
of  savagism. 

A  preparative,  so  to  speak,  to  prenatal  education,  is  the  projier 
education  of  the  parents.  As  the  male  influence,  as  well  as  the 
female's,  affects  the  offspring  (in  transmitting  qualities  unpossessed 
by  the  female  line),  so  the  education  of  both  parents  is  important  if 
we  expect  to  secure  satisfactory  results.  The  Greeks  saw  this  clearly, 
perhaps  more  clearly  than  any  other  people,  and  used  it  for  their 
purpose.  If  we,  then,  model  the  education  of  our  youth  after  Spartan 
methods,  we  at  least  secure  healthy  men  and  healthy  women  at  the 
outset,  and  not  feeble  bodied,  weak  minded  individuals  whom  no  law 
forbids  to  propagate  paupers,  criminals,  and  imbeciles.  We  first  want 
good  material  to  begin  on. 

Among  those  practices  particularly  to  be  avoided  in  attaining  this 
end  are  : 

1.  Intermarriage  of  the  Diseased.  This  refers  to  any  who  may  be 
diseased  mentally,  physically,  or  morally  —  one,  or  both  the  parties 
contracting  marriage.  Whether  the  disease  be  latent  jn  the  system, 
or  already  has  a})peared  in  one  or  both  parties,  the  fruitof  such  mar- 
riage will  as  surely  partake  more  or  less  of  the  defects  "in  th6  parents, 
as  a  piece  of  charcoal  will  leave  its  impress  u})on  the  fingers..  .^Ohil- 
dren  of  drunken  fathers,  or  mothers,  or,  worse  still,  with  both  patents 
of  intemperate  habits,  are  usually  feeble  minded,  inherit  a  passion  for 

♦Aristotle.    i=Wi«c*,  IV.  17.  " 
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drink,  or  die  early.  Charles  X.  had  an  intemperate  father,  and  died 
of  general  paralysis.  Many  diseases  are  found  inheritable,  even  latent 
in  one  generation,  and  breaking  out  in  a  second ;  or  else  transmitted 
for  several  generations  to  the  misery  of  the  infected.  Truly  the  sins 
of  the  fatliers  are  visited  upon  the  children  of  the  third  and  the 
fourth  generation. 

2.  Imjyroper  Marriages.  These  comprise  the  marriage  between 
persons  too  young,  or  too  old,  or  where  there  is  great  disparity  in 
age.  The  character  of  modern  society  makes  such  unions  too  common, 
especially  as  few  men  among  the  better  classes  can  acquire  sufficient 
means  to  marry  until  late  in  life.  The  old  and  the  young  were  never 
intended  to  be  mated.  Some  enter  the  married  state  almost  as  soon 
as  they  catch  a  glimpse  of  the  world,  united  to  some  aged  millionaire. 
Neither  is  it  desirable  for  babes  and  sucklings,  hardly  out  of  the 
cradle,  to  marry ;  nor  those  with  but  a  few  years  between  them  and  the 
grave,  unless  a  first  marriage,  and  only  then  with  a  woman  of  a  suitable 
age.  Sparta  had  laws  against  such  unions.  A  young  man  and  a  young- 
woman  were  obliged  to  marry  before  a  certain  time  under  the  penalty 
of  losing  special  privileges.  He  who  did  not  marry  till  advanced  in 
years  was  looked  upon  as  little  short  of  a  criminal.  It  is  needless  to 
say  that  the  offspring  of  all  these  improper  unions  possess  qualities 
incapable  of  meeting  successfully  the  struggle  for  existence.* 

3.  Ill' Assorted  Marriages.  Men  of  intellectual  ability  should  stamp 
the  character  of  the  race.  But  unfortunately  the  contracting  parties 
are  not  always  equal  in  mental  and  physical  culture.  A  passing  fancy, 
or  the  dictates  of  society,  generally  overturns  all  laws  with  regard  to 
health  and  proper  marriages.  Many  a  fine  intellect  has  been  dwarfed 
by  an  ill-assorted  marriage,  and  the  children  have  generally  inherited 
the  worst  qualities.  But  probably  people  will  continue  to  marry  to  suit 
themselves,  for  mone}',  or  otherwise ;  and  it  is  wonderful  the  race  is 
even  so  well  preserved.  Such  marriages  are  ill-advised,  and  generally 
prove  a  fertile  source  of  unhajipiness.  f 

4.  Intermarriage  of  near  Relatives.  Concerning  consanguineous 
marriages  much_has  been  said,  and  as  much  more  might  be  as  readily 
written  wi^^^fcj^au sting  one  tithe  of  this  interminable  question. 

Witl^^^^^^q)tions  the  history  of  the  past  speaks  against  such 
imrri^^^^Bne  laws  of  Manu,  Moses,  and  of  the  Eomans,  the  decrees 
©f%ffiS^nristian  Councils,  and  the  Koran  are  against  them.  Some 
m^gif^  people  were  in  favor  of  them  ;  and  others  not. 
'  Scientists,  including  Darwin,  observing  the  bad  effects  of  close 
inter-breeding  among  the  lower  animals,  would  discourage  the  mar- 

*Wallier'8  Intermarriage,  part  VII.,  pp.  334-5.       tLoc.  cit.,  p.  163. 
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riage  of  near  relatives.  In  unimaLs  such  inter-breeding  is  followed, 
with  but  few  exceptions,  by  loss  of  vigor  and  fertility.  The  exceptions, 
however,  do  but  prove  the  rule.* 

Many  attribute  to  such  unions  all  the  ills  humanity  suffers  from, 
such  as  idiocy,  deaf-mutism,  epilepsy,  mental  and  physical  decay.  To 
prove  this  last  Ribot  cites  the  families  of  the  Largidae  and  Seleucidae. 
The  first  family  dates  from  the  reign  of  Ptolemy  Soter  to  Cleopatra 
and  Ca'sarion,  covering  a  period  of  nearly  300  years,  and  producing 
sixteen  sovereigns.  The  other  family  reigned  for  nearly  250  years, 
and  possessed  twenty  sovereigns.  Both  were  in  a  state  of  decay. 
Sisters  often  married  brothers;  nieces,  uncles;  and  aunts,  nephews. 
Both  families  also  intermarried,  thus  per})etuating  all  the  acquired 
diseases  and  evil  habits  of  ^Mst  generations.  The  two  families  finally 
became  extinct,  f 

On  the  other  hand,  Quatrefage  has  observed  that,  when  both  parents 
are  healthy,  consanguinity  will  have  a  tendency  to  perpetuate  such 
health,  rather  than  result  disastrously  to  the  family  thus  marrying. 
But,  as  this  establishment  of  perfect  equilibrium  of  the  health  of  the 
parents  is  easily  disturbed,  he  regards  such  marriages  as  injurious  in 
proportion  as  the  morbid  predispositions,  common  to  both,  are  more 
marked.  Ribot,  quoting  the  above  at  large,  would  not  advocate  them, 
on  account  of  their  usual  results ;  though  they  are  not  necessarily 
hurtful  in  themselvesj 

The  ill  effects  of  the  intermarriage  of  near  relatives  may  be  again  seen 
in  the  history  of  the  aristocratic  classes,  the  old  nobility,  and  others, 
where  caste,  policy,  diplomacy,  money  considerations,  and  various 
family  reasons,  tend  to  perpetuate  such  unions.  Different  from  most 
monarchical  countries,  England  is  an  exception  to  the  general  tendency. 
Here  the  nobility  never  remains  stationary,  being  recruited  from  time 
to  time  from  the  mass  of  the  population.  Men  knighted  for  services 
rendered  the  State,  or  ennobled  for  great  merit,  renovate  the  decaying 
energies  of  the  aristocracy,  not  only  bringing  into  it  better  blood,  but 
constituting  it  one  of  the  ablest  and  most  vigorous  classes  of  people 
jn  existence.  ]\[oney,  here,  for  once  is  of  service,  being  an  induce- 
ment for  alliances  with  noble  families,  either  on  the  male  or  the 
female  side.§ 

Similar  bad  results  are  still  further  noticed  ii^j^^^or  in  small 
communities  remote  from  public  travel.  After ^^^^^wicrations 
the  evil  effects  of  consanguineous  marriages  are  api)jn^^^^fc^.sic;il 
and  mental  infirmities,  loss  of  character  antrWiergy,  and^^^^^^^« 
of  scrofula  and  consumption.     Xo  improvement  is  seen  in  the  P^^B 

*Darwin'8  Animals  and  Planlg,  etc.,  vol.  ii.,  c.  xviii. 

tRibot,  Loc.  cit.,  pp.  290-292. 

JLoc.  cit.,  p.  293. 

§Vid.  Smiles'  Se{f'  Help.    Walker's  Intermarriage,  part  iv.,  pp.  Tl  et  seq;  part  vii.,  pp.  312  et  seq. 
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Sooner  or  later  decay  of  body  and  of  mind  is  manifest.  Certain 
inhabitants  of  tlic  valleys  of  Switzerland  sliow  this  clearly.  Im- 
passable mountains  encompass  them  on  every  side,  shutting  them  out 
from  intercourse  with  the  outer  world.  And  there  have  they  lived 
for  hundreds  of  years,  and  closely  intermarried.  "Here  we  find 
goitre,  cretinism,  scrofula,  alljinism,  mutism,  and  idiocy,  in  all  their 
most  aggravated  forms."* 

To  the  same  cause,  especially,  has  sterility  been  attributed.  In 
123  cases  of  consanguineous  marriages,  given  by  Dr.  Allen,  only  99 
were  fertile,  f  But  their  bad  effects  are  no  better  proved  than  by  the 
disappearance  of  all  mental  and  physical  defects  when  marriages  take 
place  between  more  remote  relatives. 

Even  the  intermarriage  of  first  cousins  is  not  unattended  with  risk. 
In  a  report  of  580  cases  of  such  unions,  resulting  in  2,778  children, 
"793  of  the  children  were  defective  ;  117  deaf  and  dumb  ;  63  blind  ; 
231  idiotic  ;  24  insane  ;  44  ei)ileptic  ;  189  scrofulous  ;  53  deformed  ; 
and  637  died  early.  J 

"  But  inasmuch,"  says  Dr.  Allen,  "  as  there  is  in  cousins,  according 
to  the  best  statistics  gatliered,  so  much  of  a  family  resemblance  or 
likeness,  and  so  much  imperfection  of  structure  or  morbidness  of 
function  or  eccentricity  of  character  is  found  to  accompany  it,  that 
the  hereditary  effects  are  decidedly  prejudicial  to  offspring,  we  are 
warranted  in  laying  it  down  as  a  general  rule,  that  cousins  sliould  not 
intermarry.  This  rule  is  the  more  imperative  when  it  is  considered 
that  the  evil  effects  accumulate  with  wonderful  power  in  every  succes- 
sive generations,  and  that  there  is  no  absolute  necessity  for  the  forma- 
tion of  such  marriages.  A.?,  free  moral  agents  and  accomitahle  beings, 
then,  we  have  no  right  to  inflict  iqjon  the  innocent  such  an  tintold 
amount  of  misery  and  suffer ing.^'"^ 

The  question  concerning  the  future  of  hybrid  peoples,  formed  by 
the  union  of  superior  with  inferior  races,  is  still  unsettled,  but,  at 
least,  so  far  as  our  experience  goes,  the  tendency  is  bad.  The  prospect 
looks  dark  even  for  the  inferior  race. 

Such,  then,  are  some  of  the  most  salient  j^oints  well  to  be  considered 
in  attempting  the  material  improvement  of  the  race.  Whether  prenatal 
education  is  destined  to  secure  all  the  wonderful  results  which  the 
enthusiastic  De  Frariere  would  claim  for  it,  is  a  question  which  is  not 
possible  to  ije  answered  in  the  present  infancy  of  the  subject.     But  it  is 

*Joiirn.  of  Psychological  Medicine,  vol.  iii.,  pp.  247  et  seq. 

tLoC.  cit.,  pp.  256  et  seq. 

4:Loc.  cit.,  p.  256  et  seq. 

§Loc.  cit,  p.  293.  Also  on  the  subject  of  Marriage,  Inter-breeding,  and  the  Transmission  of  Dis- 
ease for  further  reference,  see  Darwin's  Origin  of  Species,  and  Descent  of  Man,  Wallace's  Natural 
Selection,  Maudsley's  Physiology  and  Pathology  of  the  Mind,  and  Carpenter's  Mental  Physiology, 
article  Heredilai-y  Transmission. 
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undoubtedly  true  from  the  authentic  cases  recorded,  where  many  un- 
toward results  haA^e  followed  inattention  to  such  matters ;  where 
shocks,and  mental  disturbances  of  all  kinds  which  would  produce  no  bad 
effects  upon  the  mother,  might,  however,  be  the  cause  of  death  of  the 
cliild,  or,  what  is  a  hundred  times  worse,  idiocy,  or  deformity,  that 
carefnl  attention  to  the  mother's  environment  during  gestation  is 
attended  by  the  best  results. 

From  such  cases  of  a  negative  type,  we  are  the  more  fitted  to  judge 
in  some  degree  of  the  importance  of  obeying  the  laws  of  nature,  and 
using  to  the  advantage  of  the  race  the  two  forms  of  heredity,  acquired 
and  congenital.  What  is  true  in  respect  to  the  lower  forms  of  life,  is 
likewise  true  in  regard  to  man. 

It  is  clearly  evident,  therefore,  that  it  should  be  our  constant  en- 
deavor to  ameliorate  as  far  as  possible  the  condition  of  the  mother 
during  her  trying  period,  and  to  surround  her  with  those  influences 
which,  though  not  at  once  producing  in  her  child  qualities  unpossessed 
by  ancestors,  may  at  least  place  her  in  the  best  possible  condition  for 
creating  in  her  offspring  tendencies  to  improvement,  which  further 
education,  after  birth,  may  develope  in  the  desired  direction. 

To  sum  up  the  general  arguments  employed  in  the  foregoing  pages, 
we  arrive  at  the  following  conclusions  : 

That  the  improvement  of  the  race  depends  upon  the  character  of 
the  environment. 

That  external  circumstances  react  upon  the  individual  through  what 
is  known  as  liereditij,  or  transmission  of  qualities  by  inheritance. 

That  heredity  is  a  law  everywhere  in  operation,  and  shows  itself 
under  two  forms,  namely,  congenital  and  acquired ;  the  first  fixing 
the  character  of  the  individual,  and  afterward  the  whole  race  —  pre- 
serving and  perpetuating  the  normal  tyjie  of  each  individual  and  the 
nation  ;  the  other  producing  new  varieties,  or  types,  dependent  upon 
the  environment,  but  modified  by  congenital  heredity. 

That  mor1)id  heredity  is  obviated  by  the  congenital,  and  assisted  by 
the  acquired  form,  if  operating  in  the  right  direction. 

That  the  persistent  action  of  acquired  heredity  finally  gives  rise  to 
the  congenital  form  of  inheritance  ;  that  is,  makes  the  acquired  char- 
acter perpetual. 

That  in  this  way  education,  or  the  proper  application  of  the  envi- 
ronment, tends  to  racial  development.* 

That  education  may  be  of  two  kinds,  namely,  before  birth  (])rcnatal), 
and  after  birth. 

♦The  (crm  Edvcalicn  must  not  be  confounded  with  the  word  Instruction;  it  rather  signifies  to 
draw  out,  to  develope,  not  to  put  in. 
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That  materiuil  influences  exercise  control  over  the  unborn  child 
from  tlieir  close  relation  with  heredity. 

That  a  perfect  understanding  of  the  laws  of  heredity  leads  to  the 
proper  kind  of  prenatal  education  to  be  adopted. 

That  previous  education  of  both  parents,  especially  of  the  mother, 
makes  the  prenatal  education  more  easily  moulded  to  hereditary  ten- 
dencies. 

That  a  careful  attention  to  mother  during  gestation  is  followed  by 
the  most  happy  results. 

That  the  creation  of  tendencies,  or  predispositions,  is  all  that  in  the 
present  state  of  science  can  be  expected. 
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M;iny  crroneons  ideas  still  prevail  about  sewer  gas  and  its  danger  to 
health  which  arises,  by  having  so-called  ''modern  conveniences"  in 
our  dwellings.  It  is  the  purpose  of  this  paper,  without  in  any  way 
adding  to  the  "})lunibing  scare",  clearly  to  define  wherein  the  danger 
consists,  l)ut  at  the  same  time  to  establish  rules  for  the  proper  drain- 
age and  plumbing  of  houses,  which,  if  carefully  observed,  will  secure 
to  the  anxious  house  owner,  work  of  superior  quality  and  of  a  positively 
safe  character. 

Plumbing  fixtures,  which  were  considered  a  luxury  years  ago,  are 
now  believed  to  be  necessary,  not  only  for  comfort  and  convenience, 
but  also,  and  even  more  so,  for  health  and  for  cleanliness.  Even  a 
small  house  is  nowadays  generally  provided  with  a  kitchen  sink,  a 
water-closet,  and  sometimes  a  bath-tub,  while  in  a  costly  modern  resi- 
dence, arranged  with  an  elaborate  system  of  plumbing,  we  find 
kitchen,  pantry  aiul  scullery  sinks,  slo})  sinks,  laundry  tubs,  statioiuiry 
wash-basins  in  closets  near  bed-rooms,  a  great  numl)er  of  bath  or  dressh 
ing  rooms,  with  water-closets,  urinals,  bath-  and  foot-tubs,  bidets  and 
other  fixtures. 

The  suggestions  and  recomniendations  of  this  report  apply  with 
equal  force  to  the  drainage  ami  i)himbing  of  tenements,  small  houses, 
costly  residences,  villas,  apartment  houses,  hotels,  factories,  school- 
houses  or  public  buildings.  As  every  })lumbing  fixture  is  not  only  an 
outlet  for  the  waste-water  to  the  drain,  but  possibly  may  become  an 
inlet  for  drain  air,  the  danger  increases  with  the  iiumber  of  fixtures. 
It  is,  therefore,  of  the  utmost  importance  to  arrange  the  plumbing 
and  drainage  of  a  building  so  as  entirely  to  exclude  any  possibility  of 
the  escape  of  sewer  gas  into  it. 
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I  .sliiill,  first,  briefly  coiLsider  wluit  is  meant  by  the  term  "sewer 
gas."  Tliis  term,  as  Prof.  W.  Ripley  Nicliols  bas  truly  said,*  is  "an 
unfortunate  one,  and  gives  rise  to  a  quite  widespread  but  very  erro- 
neous idea.  Many  seem  to  suppose  the  "sewer  gas"  to  be  a  distinct 
gaseous  substance,  which  is  i)ossesscd  of  marked  distinguishing  char- 
acteristics, whicli  fills  the  ordinary  sewers  and  connecting  drains,  and 
which,  as  a  tangible  something,  llnds  its  way  through  any  opening 
made  by  chance  or  by  intention,  and  then,  and  only  then,  mixes  Avith 
the  atnios2)heric  air." 

Sewer  gas  is  a  mechanical  mixture  of  a  number  of  well-known  gases, 
having  their  oi'igin  in  the  decomposition  of  animal  or  vegetable 
matter,  with  atmospheric  air.  This  mixture  is  continually  varying, 
according  to  the  more  or  less  advanced  stage  of  putrefaction  of  the 
foul  matters,  Avhich  form  a  sediment  and  a  slimy  coating  of  the  inner 
surfaces  in  drains  and  pipes.  It  is  also  variable  with  the  character  of 
this  sediment  or  deposit,  and  with  the  jihysical  conditions  (moisture, 
heat,  etc.)  under  which  the  decomposition  takes  place. 

The  principal  gases  found  in  sewers  and  drains  are  oxygen,  nitrogen, 
carbonic  dioxide,  carbonic  oxide,  ammonia,  carbonate  of  ammonia, 
sulphide  of  ammonium,  sulphuretted  hydrogen  and  marsh  gas. 

The  three  first  named  gases  are  the  principal  constituents  of  the 
atmosphere,  surrounding  the  globe,  and  are  found  present  in  the  fol- 
lowing average  proportion,  viz. : 

20.9  vols,  oxygen    )  .     .^„       ,       .     •     ^       .,  .., 

„^  ^       ,       .;^  r  in  100  vols,  of  air,  togetuer  with 

79.1  vols,  nitrogen  )  "= 

2  to  5  vols,  carbonic  dioxide  in  10,000  vols  of  air. 

According  to  R.  Angus  Smith  the  amount  of  oxygen  is: 

in  the  average,  30.96  vols,  in  100  vols,  of  air. 

in  pure  mountain  air,  20.98  vols,  in  100  vols,  of  air. 

at  the  sea  shore,  20.999  vols,  in  100  vols,  of  air. 

in  streets  of  populous  cities,  20.87  to  20.90  vols,  in  100  vols,  of  air. 

The  air  in  sewers  and  drains  contains  much  less  oxygen,  as  some  of 
it  combines  with  the  carbon  of  i:)utrefying  organic  matter  forming 
carbonic  dioxide.  The  amount  of  nitrogen  in  the  air  of  sewers  is 
little  different  from  that  in  the  atmosjihere  which  we  breathcj  but  the 
amount  of  carbonic  dioxide  present  is  greatly  increased. 

The  lowest  amount  of  oxygen  in  sewer  air  is  recorded  to  be  17.4 
vols,  in  100  vols,  of  air;  the  amount  of  carbonic  dioxide  is  in  the 
average  2.3  vols,  in  100  vols.  Sulphuretted  hydrogen  varies  greatly,- 
but  the  quantity  is  generally  so  small  as  not  to  be  easily  determined. 
Still  more  difficult  is  it  to  find  by  chemical  analysis  the  proportion  of 
other  gases  of  decay. 

'See  Prof.  W.  Ripley  Nichols'  report  upon  chemical  examination  of  the  air  of  the  Berkeley  street 
sewer,  in  Boston,  Mass.,  1878. 
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In  well  veutiliiied  iind  well  Hushed  sewers,  Dr.  liussell,  of  Glasgow, 
found  the  following  ratio: 

20.70  vols,  of  o.xygen  in  100  vols,  of  air. 
78.79  vols,  of  nitrogen  in  100  vols,  of  air. 
0.51  vols,  of  carbonic  dioxide  in  100  vols,  of  air. 
No  sulphuretted  hydrogen  in  100  vols,  of  air. 
Traces  of  ammonia  in  100  vols,  of  air. 

Carbonic  oxide  is  present  only  in  excessively  minute  quantities,  and 
even  then  it  may  have  entered  the  sewer  or  drain  through  leakage  of 
illuminating  gas  from  gas  mains. 

In  the  absence  of  more  satisfactory  methods  of  analysis,  it  is  usual 
with  chemists  to  determine  the  amount  of  pollution  of  the  air,  or  the 
organic  matter  in  it,  by  determining  the  amount  of  carbonic  dioxide 
present,  assuming  that  there  is  a  certain  fixed  proportion  between  the 
amount  of  carbonic  dioxide  and  the  organic  matter.*  Thus,  Prof. 
VV.  Ripley  Nichols  records  as  the  average  of  many  carefully  conducted 
experiments  in  Boston,  the  amount  of  carbonic  dioxide  in  a  sewer  in 
that  city  as  follows: 

The  average  of 

31  determinations  in  January,  1878,  was  8.7  vols,  of  COa  in  10,000  vols,  of  air. 
44  "  "  February,  1878,  was    8.3 

47  "  "        March,  1878,  was  11.5 

13  "  "  April,  1878,  was  10.7 
8  "  "  June,  1878,  was  37.5 
8             "             "  July,  1878,  was  21.9 

6  "  "  August,  1878,  was  33.9 

7  "  "  January,  1879,  was    8.0        "  "            "            " 

14  "  "  February,  1879,  was  11.6        "  "            "            " 
30  "  "  March,  1879,  was  11.8 

He  remarks:  "It  ap])ears  from  these  examinations  that  in  such  a 
sewer  as  the  one  in  Berkeley  street,  which,  being  of  necessity  tide- 
locked,  is  an  example  of  the  worst  ty])e  of  construction,  tiic  air  does 
not  differ  from  the  normal  standard  as  much  as  many,  no  doubt, 
suppose.  In  a  general  way,  as  we  have  seen,  there  is  a  larger  amount 
of  variation  from  normal  air  during  tlie  warmer  season  of  the  year; 
but  even  when  the  amount  of  carbonic  acid  was  largest,  it  was  only 
extremely  seldom  that  sul])huretted  hydrogen  could  be  detected.''  . 
.  .  .  .  "I  think  it  should  be  said  that  the  soil-pipes  aud  house- 
drains  are  much  more  likely  causes  of  discomfort  and  danger  than  the 
sewers." 

*Such  is  etrictly  true  only  for  air  fouled  by  respiration,  while  it  may  not  give  accurate  results  in 
other  cases. 

In  regard  to  this  interesting  question  I  must  refer  to  the  Report  of  Prof.  Ira  Remsen  on  the  sub- 
ject of  organic  matter  in  the  air,  published  in  the  National  Board  of  Health  Bulletin,  vol.  2,  No  11. 
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Hence  tlic  importance  of  a  thorongh  ventilation  of  all  the  soil-, 
waste-  and  drain-pipes  in  a  Iniilding. 

The  question  here  naturally  arises:  Are  the  above  found  constitu- 
ents of  sewer  air  the  origin  or  cause  of  the  sickness  so  commonly 
attributed  to  the  inhaling  of  sewer  gas?  The  answer  is  that, 
although  many  of  the  above  gases  are  poisonous,  if  inhaled  into  the 
system  in  large  quantities,  and  may,  even  if  present  in  smaller  quan- 
tity, cause  nausea,  asj)hyxia,  headache,  vomiting,  etc.,  none  of  them 
can  be  said  to  produce  any  of  the  so-called  "filth-diseases."  To  de- 
termine the  exact  origin  of  these  is  a  still  unsolved  j^i'oblem  of  physi- 
ology. While  some  believe  that  the  i^articles  of  decomposing  organic 
matter,  present  in  sewer  air  and  known  as  "organic  vapor '"cause 
disease,  others  seek  the  origin  of  the  latter  in  microscopic  spores  or 
germs  which  live  and  feed  upon  such  organic  vapor  and  arc  capable  of 
reproduction  under  favorable  conditions,  such  as  presence  of  putrefy- 
ing filth,  excess  of  moisture,  heat,  lack  of  oxygen,  etc. 

Whatever  theory  may  be  accepted  as  true,  it  is  evident  that,  by 
preventing  the  decay  of  organic  matter  within  sewers,  drains  and 
soil-pipes,  and  by  depriving  these  germs  (if  such  be  the  cause  of  dis- 
ease) of  the  conditions  facilitating  their  reproduction,  we  can  best 
prevent  the  outbreak  of  excremental  diseases.  In  other  words,  by 
completely  removing  as  speedily  as  possible  all  waste  matters  from  the 
dtvelling  by  pipes  tliorougldy  and  tightly  jointed,  and  by  a  sufficiefit 
dilution  of  the  air  in  these  pipes  with  oxygen,  the  danger  of  infection, 
arising  from,  defective  drainage  and  plumbing,  may  be  reduced  to  a 
minimum. 

The  unhealthiness  of  dwelling  houses  has  been  greatly  increased  by 
cheap  and  therefore  careless  plumbing,  through  ignorance  or  inten- 
tion of  builders.  The  consequence  was  a  growing  inclination  with 
some  to  abandon  all  plumbing  fixtures,  to  go  back  to  the  ill- 
famed  privy  in  the  backyard,  and  to  follow  the  practice  of  throwing 
the  slops  from  the  kitchen  upon  the  grounds  in  the  rear  yard. 

But,  cannot  with  careful,  conscientious  and  honest  Avorkmanship, 
carried  out  under  the  strict  supervision  of  an  expert,  this  risk  be 
avoided?  Is  it  such  a  difficult  thing  to  have  a  proi)er  and  judicial 
arrangement  of  the  drainage  system? 

I  shall  endeavor  in  the  followang  pages  to  explain  what  the  essen- 
tial elements  of  a  well-devised  system  of  house  drainage  and  sanitary 
plumbing  are.  Much  has  been  written  of  late  about  this  subject.  It 
has  been  well  and  thoroughly  treated  by  able  writers  and  my  paper  can 
hardly  claim  much  originality  or  novelty,  but  should  be  taken  as  the 
outgrowth  of  much  study  and  experience. 

The  essentials  of  a  perfect  system  of  house  drainage  are  simple  and 
can    be  readily  understood  by   any  householder,  when  carefully  ex- 
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plained.  Tlicy  involve  nothing  more  than  the  proper  application  of 
well-known  laws  of  nature.  I  ho})e  to  succeed  in  convincing  the 
reader  tliat  there  is  no  mastery,  no  secrecy  al)out  any  part  of  the 
work.  Any  one  building  a  liouse  is  able  to  secure  the  essential  ele- 
ments of  good  drainage  and  plumbing  without  having  to  resort  to  any 
patented  system.  The  proper  way  of  laying  and  trapping  drains,  of 
ventilating  soil-  and  waste-pipes,  etc.,  cannot,  in  my  judgment,  be 
patented.  The  plumbing  fixtures  are,  of  course,  mostly  patented,  as 
any  useful  appliance  may  l)e,  and  in  speaking  of  these  one  cannot 
avoid  recommending  some  patented  device. 


I  shall  assume  that  the  entire  sewage  of  the  dwelling  delivers  either 
into  a  regular  system  of  sewers,  or  else  discharges  into  an  open  water 
course;  or — in  the  absence  of  either — runs  into  a  cesspool,  be  it  a 
leaching  cesspool,  or  a  well-cemented,  tight  vault  of  brickwork;  or 
finally,  into  a  ilushtank,  to  ])e  disposed  of  on  the  grounds  by  surface 
irrigation,  or  below  the  ground  l)y  the  subsurface  irrigation  system. 

So  far  as  the  arrangement  of  the  inside  plumbing  work  is  con- 
cerned, it  does  not  make  any  material  difference,  which  of  the 
above  systems  of  getting  rid  of  the  waste-water  from  habitations,  is 
available.* 

Under  all  circumstances  the  three  cardinal  objects  to  be  fulfilled  by 
a  i)erfect  system  of  house  drainage  are: 

1.  To  remove  from  the  inside  of  the  dwelling  as  quickly  as  possi- 
ble all  liquid  and  semi-liquid  wastes,  whether  it- be  the  soapy  discharge 
from  wash  bowls,  bath  tubs  and  laundry  tubs,  or  the  vegetable  refuse 
from  the  scullery  sink,  the  greasy  nuitter  from  kitclien  and  pantry 
sinks,  or  the  foul  discharges  from  slopsinks,  urinals  and  watcrclosets. 

2.  To  prevent  the  foul  gases,  originating  from  the  deconii)osition 
of  the  above  matters  in  the  drain,  sewer,  cesspool  or  fiushtank,  from 
returning  tlirougli  the  same  cliannels  into  our  dwellings. 

3.  To  oxidize  and  render  innocuous  by  a  copious  flushing  with  air 
the  foul  gases  due  to  the  possible  putrefaction  of  waste  matters  within 
the  house  drains,  soil-  and  waste-pipes,  at  the  same  time  pro})erly  pro- 
tecting all  outlets  of  fixtures  from  the  entrance  of  these  gases. 


*  It  is  not  intended  in  this  paper  to  discuss  the  merits  and  faults  of  these  different  methods  of 

sewage  disposal. 
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The  subjects  to  Ije  considered  lire: 

1.  The  drains  outside  of  the  house. 

2.  The  drains  inside  of  the  house, 

3.  The  soil-  and  waste-pipes. 

4.  The  ventilation  of  drains  and  pipes. 

5.  The  trapping  of  the  main  drain. 

6.  The  trapping  of  all  wastes  under  fixtures. 

7.  The  various  pluml)ing  fixtures. 

8.  The  drainage  of  cellars. 


DRAINS   OUTSIDE    OF    THE   HOUSE. 

The  house  drain  is  the  means  for  conveying  the  sewage  from  the 
dwelling.  Its  proper  material  is  a  question  of  great  importance. 
Outside  of  the  dwelling  it  should  be  of  vitrified  pipe,  circular  in 
shape,  which  is  sujjerior  to  cement  pijie.*  Neither  brick  channels 
nor  wooden  conduits  should  be  nsed  for  this  purjiose.  Only  strong, 
hard,  well-burnt,  vitrified  pipe,  free  from  cracks  or  other  defects  should 
be  used.  Four  inch  pipes  and  those  of  smaller  size  are  especially  liable 
to  warping,  and  should  be  carefully  inspected  and  selected.  The  in- 
terior of  these  pipes  should  be  well-glazed  and  smooth  throughout; 
the  pipes  should  be  imjicrvious,  true  in  section,  perfectly  straight,  and 
of  a  uniform  thickness.  Four  inch  pipes  should  have  a  thickness  of 
^in.  to  fin. ;  six  inch  pipes  \^'n\.  to  fin. ;  nine  inch  pipes  should  be 
not  less  than  f  inches  thick;  twelve  inch  pipes  should  be  1  inch  thick; 
15  inch  pipe  l^in.,  and  18  inch  pipe  should  have  a  thickness  of  1^ 
inches. 

♦Iron  pipe  for  outside  drains  is  preferable  in  made  ground,  or  in  qiiicksand,  also  where  trees  are 
near  the  line  of  the  drain,  and  where  the  drain  must  necessarily  pass  near  a  well  furnishing  the 
water  for  the  household. 
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Care  sliould  be  taken  to  lay  tlie  pipes  on  a  firm  bed  of  sand  or 
gravel,  and  if  this  is  not  available,  a  concrete  base  sliould  be  provided 
in  the  trench.  Special  grooves  should  be  cut  for  the  sockets,  in  order 
to  'jivo  the  ]iipo  \\  solid  Ijoaring  on  its  entire  length  (see  Fig.  1).     All 

''"""'"       .""^ :...;;^   pipes  should  be  laid  in  straight  lines,  all 

a^-jy vyy- \-  changes  of  direction  should  be  effected 

hmmw^y'M/mmmwA    by  curves  of  as  large  a  radius  as  possible, 

formed  of  bent  pipes.  All  branches  should 
join  the  main  under  an  acute  angle,  by 
special  Y  pieces  (see  Fig.  3),  for  a  right- 
angled  junction  (by  a  T  branch,  Fig  3a) 
tends  to  form  eddies  and  consequently 
deposits  in  the  main  drain.  If  the  drain 
discharges  into  a  public  sewer  the  con- 


Fig.  Z. 


nection  should  be  made  as  shown  in  Fig.  2. 

The  joints  of  the  pipes  should  receive  par- 
ticular attention.  The  danger  arising  from 
imjierfcct  or  leaky  joints  is  twofold,  namely, 
first,  the  sewage,  by  soaking  into  the  ground, 
pollutes  the  soil  and  endangers  the  purity  of 
the  water  supj^ly  in  places  where  houses  are 
dependent  on  wells  and  cisterns  for  water. 
The  ground  around  and  under  the  house  is  more  and  more  subject  to 
contamiuation,  and  in  winter  time,  when  there  is  a  strong  inward 
draft  into  houses  from  fireplaces  and  stoves,  the  tainted  **  ground 
air"  is  thus  sucked  into  our  very  living  and  sleeping  rooms,  often 
producing  severe  illness.  The  second  danger  resulting  from  leaky 
joints  is  equally  patent.  The  solid  matters,  carried  in  suspension  in 
the  pipes,  are  deprived  of  a  part  of  their  liquid  carrier,  and  thus  tend 


Fig.  3. 


Fig 
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to  iicciimulate  und  form  deposits  in  the  house  drain,  which  deposits 
soon  undergo  decomposition,  and  fill  the  drains  and  pipes  with  noxious 
gases. 

In  order  to  prevent  the  leakage  of  joints,  the  spigot  and  socket  ends 
of  [n\)GS  should  be  concentric.  Into  the  annular  space  between  spigot 
and  socket  introduce  a  small  gasket  of  picked  oakum,  rammed  into 
this  si)acc  by  a  hand  iron.  Then  fill  the  remainder  of  the  space  with 
hydraulic  cement,  or  cement  mixed  with  an  equal  volume  of  sand 
(never  use  any  lime  in  the  mixture).  Particular  attention  should  be 
paid  to  the  bottom  part  of  the  joint,  where  the  mortar  should  be 
pressed  into  it  with  the  fingers.  Finally  wipe  some  cement  in  front 
of  the  socket.  The  workman  should  always  have  a  rattan  and  a  rag, 
with  which  to  wipe  the  inside  of  the  last  joint,  in  order  to  clean  the 
drain  from  projecting  parts  of  cement  or  mortar,  which  would  tend  to 
cause  deposits.  Some  object  to  the  use  of  cement  for  drain  pipe  joints, 
claiming  that  the  stiffness  of  the  cement  joint  after  hardening  will  tend 
to  break  the  pipes  in  case  of  a  slight  settling.  They  also  maintain  that 
some  cements  increase  considerably  in  volume  when  setting,  and 
tend  to  burst  the  sockets.  They  much  prefer  a  ring  of  puddled  clay, 
pressed  into  the  joint  and  wiped  around  it,  claiming  that  clay  Avill 
make  a  tight  and  more  elastic  joint.  But  in  ordinary  cases  the  settling 
of  drain  pipes  may  be  prevented  by  providing  a  solid  foundation  of  either 
gravel,  sand  or  concrete,  or  in  very  wet  ground,  boards  or  piles  as 
su})ports  to  the  pipe.  In  made  ground  I  should  recommend  the  use 
of  iron  i)ipes  to  prevent  leaky  joints  or  breakage  of  pipes.  A  good 
Portland  cement  will  not  much  increase  in  volume  after  setting,  and 
I  believe  it  has  been  shown  that  those  cements  which  largely  increase 
their  volume,  often  lose  their  hardness  after  some  time,  and  would  be, 
therefore,  unfit  for  any  use.  AVhile  I  fully  appreciate  the  advantage 
of  a  somewhat  elastic  joint,  I  do  not  think  that  puddled  clay  will 
make  as  tight  a  joint  as  seems  desirable  for  drains  carrying  foul 
sewage. 

What  is  known  as  "Stanford's  Improved  Pipe  Joint"  has  been 
used  extensively  of  late  in  works  of  house  drainage  in  England,  and 
its  superior  merits  are  such  as  to  recommend  it  for  use  with  us.  I, 
therefore,  introduce  a  brief  description.  "In  sewer  work  in  bad  or 
wet  ground,  just  where  a  sound  joint  is  most  required,  the  difficulty 
of  making  it  is  the  greatest.  What  is  wanted,  therefore,  is  a  joint 
that  will  entail  the  least  disturbance  of  the  ground,  that  will  not 
necessitate  the  absolute  drying  of  the  trench  bottom,  and  that  will 
require  the  minimum  of  time,  skill  and  labor  in  making  it.  These 
conditions  will  be  fulfilled  in  the  most  complete  manner  by  making 
the  spigot  of  one  pipe  to  fit  mechanically  into  the  socket  of  another,  as 
in  a  bored  and  turned  iron  pipe  joint.     Such  a  mechanical  fit  cannot  be 
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obtained  with  stoneware  or  earthenware  pipes,  owing  to  the  difficulty 
of  2'1'escrving  perfect  accuracy  of  form  during  the  process  of  burn- 
ing." 

"In  the  Stanford  joint  tightness  is  obtained  by  casting  upon  tlic 
spigot  and  in  the  socket  of  each  pipe,  by  means  of  moulds  prepared 
for  the  purpose,  rings  of  a  cheap  and  durable  material,  which,  when 
put  together,  fit  meclianically  into  each  other,  and  by  making  tliese 
rings  of  a  si)lierieal  form,  a  certain  amount  of  movement  or  settlement 
may  take  place  witliout  destroying  the  accuracy  of  the  joint.  In 
laying  these  pipes,  therefore,  all  that  is  necessary  is  to  insert  the  spigot 
of  one  fairly  and  lirmly  into  the  socket  of  another  previously  laid, 
and  the  joint  is  complete  and  perfectly  water  tight.  A  smearing  of 
some  kind  of  grease  is  frequently  found  to  be  of  advantage." 

Half-socket  or  access-pi})es  are  sometimes  useful,  where  it  becomes 
necessary  often  to  inspect  the  house  drain.  They  should  be  located 
close  to  angles,  bends,  junction  branches,  running  traps,  etc.  They 
are  not  much  used  in  this  country,  owing,  proljably,  to  the  fact  that, 
should  the  main  drain  run  over  one-half  full,  sewage  may  leak  out 
through  the  access-pipes  into  the  soil. 

In  laying  drains,  care  should  be  taken  to  avoid,  as  much  as  possiljle, 
trees.  The  roots  of  these  are  frequently  found  to  penetrate  and  often 
choke  the  pipes,  and  are  certainly  a  dangerous  obstruction  to  the  How 
in  the  drain.  If  the  line  of  the  drain  must  necessarily  pass  near 
trees,  the  use  of  iron  pipes  is  recommended.  The  coating  of  the 
pipes  with  coal  tar  on  their  outside,  the  use  of  asphaltum  for  joints, 
and  sometimes  the  surrounding  of  the  drain  with  a  strong  layer  of 
concrete  are  said  to  be  effectual  })rotection  against  roots  of  trees. 

I  now  must  speak  of  the  grade  of  the  drain,  as  this  is  a  matter  of 
})rime  importance.  Upon  the  inclination  of  a  i)ipe  depends  the 
velocity  of  the  water  llowing  through  it.  If  this  velocity  should  be 
insufficient,  deposits  will  occur,  and  the  drain  will  in  time  become 
choked.  Pipes  of  4  inches  diameter  should  have  a  velocity  of  tiow  of  from 
3  to  4^ft.  i)er  second;  those  of  6  and  9  inches  diameter  should  have  a 
velocity  of  not  less  than  2^  to  3ft.  A  velocity  of  2ft,  per  second 
should  be  considered  the  minimum  allowable  in  house  drains.  As  a 
general  rule  the  inclination  of  a  house  drain  should  be  as  great  as 
attainable,  and  must  be,  wherever  local  conditions  will  })crmit,  con- 
tinuous. It  is  not  unfre(picntly  found  by  uncovering  old  drains  lliat, 
in  order  to  save  digging,  they  are  laid  very  ilat  —  nay,  often  level  — 
from  the  point  where  they  leave  the  house  to  nearly  their  junction 
with  the  sewer,  at  which  place  they  are  turned  with  a  steep  pitch 
downwards,  and  often  enter  the  sewer  at  its  crown.  By  distributing 
the  whole  available  fall  over  the  total  length  of  the  drain  a  much 
better  grade  would  iiave  been  secured. 
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In  order  to  liiy  n  drain  witli  a  true  grade,  especially  where  the  fall 
is  little,  a  level  should  be  used.  The  elevation  of  bottom  of  pipe, 
where  it  leaves  the  house  —  at  a  depth  of  not  less  than  3  feet  in  the 
New  England  States,  as  a  protection  against  frost  —  should  be  ascer- 
tained, as  well  as  the  elevation  of  the  junction  with  the  sewer  (or  else 
inlet  to  cesspool  or  flush  tank).  A  profile  of  the  ground  along  the  line 
of  the  drain  should  also  be  determined  by  levelling.  Thus,  the  i)roper 
available  fall  can  be  determined,  with  a  little  additional  trouble,  it  is 
true,  which,  however,  will  be  well  repaid  by  securing  a  much  better 
quality  of  the  work. 

A  fall  of  from  1  in  40  to  1  in  60  is  desirable  for  pipes  of  4  or  6  inches 
diameter,  but  this  cannot  always  be  had.  I  would  consider  a  grade 
of  1  in  100  as  the  least  to  be  given  to  small  house  drains,  in  order  to 
keep  them  self-cleansing.  When  laid  with  such  fall  and  running  full 
or  half-full,  a  six-inch  drain  has  a  velocity  of  3^  feet,  a  four-inch 
drain  a  velocity  of  nearly  3  feet,  which  is  sufficient  to  carry  along 
such  suspended  matters  as  only  ought  to  enter  a  house  drain.  Where 
the  available  fall  is  less  than  1  in  100,  special  flushing  apparatus,  such 
as  Field's  flush  tank,  McFarland's  tilting  tank,  or  Shone's  hydraulic 
syphon  ejector  should  be  used.  The  former  seems  to  many  preferable, 
as  it  is  free  from  all  movable  })arts  whicli  are  liable  to  get  out  of  order, 
unless  carefully  and  continually  watched. 

I  have  tlius  fully  explained  the  right  method  of  laying  drain  pipes, 
because,  even  with  the  best  plumbing  inside  of  the  house,  it  is  of  the 
greatest  importance  to  have  the  outside  drains  of  good  quality,  i)ro})- 
erly  laid,  and  properly  jointed. 

The  next  question  to  be  considered  is:  Whaiisi/iejii'opersizefor 
house  drains  9 

This  will,  of  course,  depend  to  some  extent  upon  the  grade  of  the 
drain,  the  size  of  the  house  and  number  of  its  occupants,  the  amount 
of  water  used  per  head  per  day,  and  finally,  unless  the  rain  falling 
upon  the  roof  is  stored  in  a  cistern,  upon  the  amount  of  rain-fall  to 
be  carried  olT  in  a  certain  time.  This  rain  is  a  most  beneficial  scourer 
for  drains,  and  unless  the  sewage  of  the  dwelling  is  to  be  disposed  of 
by  irrigation,  or  the  sewers  of  the  town  built  according  to  the  ''sep- 
arate system,"  which  excludes  the  rain-fall  from  the  channels  carrying- 
sewage,  I  should  strongly  advise  to  deliver  it  into  the  same  channel, 
which  carries  away  the  foul  wastes  of  the  habitation.  Even  with  this 
double  purpose  in  view  the  house  drain  need  not  be  very  large,  and 
the  closer  its  size  is  proportioned  to  the  volume  of  water  it  must 
carry  the  more  sfilf-cleansing  will  it  be.  This  is  easily  understood,  for 
the  same  stream  that  fills  a  4-inch  drain  half-full  will  spread  out  at 
the  bottom  of  a  9-incli  pipe,  and,  having  less  velocity,  Avill  be  unable 
effectually  to  remove  sediment  [see  Diagram  II  in  Appendix  I]. 
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For  an  ordinary  city  dwelling  a  drain  four  inches  in  diameter  is 
ample,  even  including  all  the  rain-fall.  For  a  larger  lot  and  resi- 
dence a  six-inch  drain  is  all  that  is  needed,  even  if  the  fall  should  he 
only  1  in  100.  As  ageneral  rule,  house  drains  iiave  heen  constructed 
of  too  large  a  diameter,  and  one  often  meets  with  the  objection  that 
a  four  inch  pi[)c  will  clog  up  with  grease  in  a  short  time,  or  will  be 
obstructed  by  solid  substances.  To  this,  I  answer,  that  in  regard  to 
grease  the  only  safe  way,  where  it  is  allowed  to  waste,  or  in  case  of 
large  boarding-houses  and  hotels,  is  to  kee^)  it  altogether  out  of  the 
drain  (which  can  be  easily  accomplished  by  a  suitable  grease  trap). 
Grease  congealing  in  a  drain  is  sure  to  clog  it,  no  matter  how  large  it 
is  made.  The  sto])})age  would  be  only  a  question  of  time,  and  noth- 
ing conld  be  gained  by  postponing  this  inevital)le  resnlt.  In  regard 
to  obstructions  by  solid  matters,  I  may  assert  that  nothing  which  passes 
through  the  strainer  of  a  sink  or  from  the  water-closet  bowl  can  possibly 
obstruct  the  drain.  What  may  enter  through  carelessness  of  servants 
or  of  the  householder,  sncli  as  "  sand,  shavings,  sticks,  coal,  bones, 
garbage,  bottles,  spoons,  knives,  forks,  apples,  potatoes,  hay,  siiirts, 
towels,  stockings,  floor-cloths,  broken  crockery,  etc.,"  to  qnote  from 
Mr.  J.  Herbert  Shedd's  Report  on  the  Sewerage  of  Providence,  can- 
not rightfully  be  expected  to  be  carried  away  in  a  drain.  To  guard 
against  such  obstructions,  the  drain  should  be  made  accessible,  espec- 
ially near  bends,  junctions  and  the  main  tra[). 

Let  us  now  consider  the  question  of  the  proper  size  of  drains  by 
applying  the  well-known  laws  of  hydraulics  to  it.  The  Diagram  1, 
in  Appendix  I,  sliowing  discharge,  velocity,  size  and  inclination  of 
drains  or  sewers,  has  been  calculated  from  Weisbach's  formula  for 
discharge  of  pijies,  supposed  to  run  half  full.  Table  No.  1,  in  the 
same  Appendix,  has  l)een  calculated  by  Robt.  Moore,  Esq.,  C.  E., 
late  Sewer  Commissioner  of  St.  Louis,  from  Weisbach's  formula  for 
flow  of  water  through  open  culverts.  It  gives  the  size  and  velocity  in 
house  drains,  laid  at  dilfcrent  inclinations,  and  for  various  sizes  of  lots, 
the  rain-fall  being  2  inches  per  iiour,  and  the  jiipes  running  f  full. 
Table  No.  2  (ibidem)  from  the  same  author,  gives  diameters  of  drains 
and  sewers,  capable  of  discharging  1250  gallons  per  house  (of  25  feet 
front)  per  day,  running  three-fourtlis  full  at  various  rates  of  inclina- 
tion. It  siiould  be  said  that  the  smallest  sizes  of  the  tables  (below 
3  or  4  inches  diameter)  arc  given  only  for  the  sake  of  completeness, 
and  not  as  sizes  to  be  recommended  for  actual  use. 

We  shall  assume,  for  an  example,  an  ordinary  city  lot  of  25  X  150  ft. 
=  .0801  acres.  The  rain-fall  to  l)e  provided  for  may  be  2  inches  per 
hour.  Tliough  such  storms  are  not  frequent,  provision  should  be 
made  for  them  in  the  calculation  of  the  size  of  house  drains,  as  the 
rain  falling  on  roofs  and  on  paved  yards  reaches  the  drain  very  soon 
after  having  fallen.    A  rainfall  of  1  inch  per  hour  i>er  acre  very  nearly 
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yields  1  cubic  foot  per  second,  tliercfore  3  inches  per  hour  give  2  cub. 
ft.  per  sec.  per  iicrc.  The  number  of  cubic  feet  of  rain  from  the 
above  lot  is  therefore  .0801.  x  2  =  .1722  cub.  ft.  per  second  or 
60  X  1.722  =  10.332  cub.  ft.  per  minute. 

We  further  assume  6  persons  to  the  house,  and  75  gallons  per  head 
per  diem,  which  is  a  very  liberal  allowance.  The  waste  water  of  the 
house  is  therefore  0  X  75  =  450  gallons  per  day.  If  one-half  of  this 
amount  is  estimated  to  run  oif  in  8  hours,  the  maximum  per  hour 
would  be  about  28  gallons  or  0.0024  cub.  ft.  per  minute.  This  quan- 
tity is  so  insignificant  compared  with  the  rainfall  that  we  may  safely 
neglect  it. 

If  the  drain  has  a  fall  of  1  in  00,  and  shall  not  run  over  one-half 
full,  Diagram  I  shows  that  a  pipe  4  inches  in  diameter  is  sutficient  to 
carry  off  10  cub.  ft.  per  minute.  Should  the  drain  ])e  allowed  to 
run  threc-fjuarters  full,  and  have  a  fall  of  1  in  100,  a  diameter  of 
3f  inches  would  suffice,  according  to  Table  1. 

As  a  second  example,  I  shall  take  a  large  lot,  say  80  X  150  ft.  = 
.2755  acres.  The  quantity  of  rain  to  be  discharged  will  be,  under  the 
same  suppositions  as  al)ove,  2  X  60  x  .2755  acres  =  33.00  cul).  ft. 
per  minute.  The  diagram  I  gives  the  necessary  size  of  pi])e,  for  a 
fall  of  1  in  50,  to  be  a  little  over  0  inches,  supposing  the  drain  to  run 
half-full.  For  a  drain,  running  f  full.  Table  1  gives  the  necessary 
diameter=5|^  inches. 

These  two  examples  are  believed  sufficiently  to  explain  tlic  use  of 
the  diagram  and  table  appended.  If  the  rain  should  be  excluded,  it 
will  be  seen  from  Diagram  I  that  a  4-incli  pipe,  laid  at  a  grade  of  1 
in  100.  and  running  half-full  discharges  7.5  cub.  ft.  per  minute,  or 
10800  cub.  ft.  per  24  hours.  Assuming  75  gallons  or  10  cub.  ft.  per 
head  per  24  hours,  and  doubling  this  to  provide  for  a  maximum 
flow,  it  will  be  seen  that  this  quantity  is  equal  to  the  sewage  of 
J-!^2J?  =  540  persons  or  of  90  houses  (0  persons  to  a  house). 

For  such  calculations  Table  2  of  the  Appendix  becomes  useful.  It 
will  be  seen  from  it  that  a  6-incli  drain,  running  three-quarters  full, 
laid  with  a  fall  of  1  in  50,  is  large  enough  for  the  sewage  proper  of 
400  houses,  assuming  1250  gallons  per  house  per  day,  which  is  an 
ample  allowance. 

The  foregoing  explanations  have,  I  believe,  sufficiently  proved  that 
no  Jioiise  drain  needs  to  he  larger  than  six  inches  imder  ordinary  cir- 
cumstances. Any  increase  of  size  beyond  this  would  tend  to  be  a 
detriment  rather  than  a  benefit. 

DRAINS   I]SrSIDE    OF   THE    HOUSE. 

The  earthernware  drain  should  end  at  about  5  to  10ft.  outside  of 
the  foundation  walls  of  the  house.     From  this  point  towards   the 
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inside  of  tlio  lioiisc  tlic  drain  slionld  Ijc  of  iron.  The  joint  between 
iron  drain  and  eartliernware  i)ii)e  should  be  made  witli  pure  liydranlic 
ecment.  Wlicrc  the  iron  pipe  passes  througli  tlie  wall,  a  relieving  areh 
should  be  Ijuilt  over  it.  Settlement  of  walls  often  occurs,  and  is  liable 
to  crack  the  pipe  or  even  break  it,  unless  the  above  provision  is  carried 
out.  It  is  quite  evident  that,  under  no  circumstances  whatever,  this 
part  of  ihc  house  drain  should  consist  of  vitrified  i)ii)e. 

Important  as  it  is  to  have  the  drains  outside  of  the  house  free  from 
sediment  or  leakage,  it  is  still  more  so  to  have  all  the  j)ipe  joints  inside 
of  the  dwelling  perfectly  air  aiul  water  tight,  for  if  any  defect  should, 
exist  here,  sewer  gas  will  leak  into  the  cellar  and  i)ervade  the  whole 
house.  For  this  reason  we  sometimes  find  the  cardinal  rule  laid  down 
that  no  drains  should  run  under  a  house,  but  should  be  taken  outside 
of  it  as  soon  as  possible.  This  is  not  practicable,  as  a  general  rule,  in 
the  case  of  narrow  city  lots.  Fortumitely,  however,  we  can,  with 
perfect  safety,  run  the  drains  across  the  basement  or  cellar  floor  of  a 
dwelling,  provided  we  choose  the  only  safe  material,  i,  e,  iron  jrijjes. 
A  good  mechanic  is  able  to  make  with  these  a  perfectly  air  and  water 
tight  joint. 

The  best  course  of  the  iron  drains  in  tlic  house  is  along  the  ceiling 
of  the  cellar,  or  along  one  of  the  foundation  walls.  In  other  words, 
wherever  })racticable,  the  iron  drain  ought  to  be  kei)t  in  sight,  in  order 
to  enable  anybody  to  detect  a  leaky  joint  at  occasional  inspections. 
Sometimes  fixtures  located  in  the  cellar,  such  as  servants'  water-closets, 
laundry  tubs  or  sinks,  make  it  necessary  to  lay  the  iron  drain  below 
the  cellar  floor.  In  this  case  it  should  be  laid  with  projier  fall  in  a 
trench,  the  sides  of  which  are  walled  with  brick  work,  and  the  base  of 
which  should  consist  of  a  layer  of  from  4  to  G  inches  of  concrete, 
thorougidy  rammed  and  properly  graded.  The  trench  should  be  made 
accessible  by  closing  it  with  movable  covers  of  iron  or  w^ood. 

If  the  drain  is  carried  in  sight,  I  would  much  prefer  supporting  it 
by  strong  iron  hooks  from  the  cellar  wall,  instead  of  suspending  it  by 
iron  hangers  from  the  main  joists  of  the  floor  above.  For,  with  the 
latter  arrangement,  a  slight  lowering  or  bending  of  the  beams  sup- 
porting the  iron  drain,  would  tend  to  loosen  the  joint  between  water- 
closet  trap  and  soil  pipe,  as  the  latter  is  rigidly  connected  with  the 
drain,  thus  creating  a  source  of  danger  from  leakage  of  sewer  gas. 

As  regards  the  proper  inclination  of  iron  drains  in  the  cellar  the 
rules  given  for  the  outside  drains  should  be  observed. 

The  principles  stated  for  the  size  of  the  outside  drain  apply  with 
equal  force  to  the  inside  drain.  If  no  leaders  enter  the  drain  at  its 
ujiper  end  or  along  its  course  through  the  house,  a  4-inch  pipe  is  ample 
for  any  ordinary  sized  dwelling;  a  G-inch  drain  is  very  seldom  required. 

As  a  good  precaution  for  repairs  or  cases  of  obstructions  of  the 
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drain,  I  would  recommend  the  practice  of  many  plumbers,  which 
consists  in  inserting  at  distances  of  about  10  or  30  feet  along  the 
course  of  the  iron  drain  Y  branches,  the  ends  of  tlie  branches  being 
closed  by  a  brass  thimble,  caulked  into  the  hub  of  tlie  Y,  and  closed 
by  a  trap  screw.  By  opening  these  and  inserting  a  proper  cleaning 
tool,  occasional  obstructions  by  introduction  of  foreign  matters  are 
easily  removed. 

Tlie  course  of  the  main  drain  in  cellar  should  be  as  straight  as 
possible.  All  changes  of  direction  should  be  made  by  iron  bends. 
All  junctions  with  the  main  drain  should  be  made  by  Y  branches, 
in  order  to  join  the  flow  of  botli  pipes  without  causing  eddies;  no 
right-angled  junctions  should  l>e  made  in  any  horizontal  or  inclined 
pipe. 

SOIL   AND    WASTE    PIPES. 

Into  tlie  iron  drain  the  vertical  soil  and  waste  pipes  enter  by  means 
of  either  quarter  bends  or  l)y  a  Y  l)ranch  with  an  eighth  l)end.* 

The  best  material  for  soil  and  waste  pipes  is  cast  iron.  All  cast 
iron  })ii)cs  used  in  liouse  drainage  sliould  be  thoroughly  sound,  of  a 
uniform  tliickness  throughout,  and  must  allow  of  ready  cutting  without 
splitting.  The  inside  should  be  truly  cylindrical  and  of  smooth  finish. 
The  thickness  of  ordinary  (so-called  ligJd)  soil  pipe  is  about  ^  of  an 
inch  for  2,  3  and  4-inch  pipes,  and  {^^  to  tV  of  an  inch  for  5  and  6 
inch  pipe.  For  all  large  public  or  private  buildings  I  should  always 
insist  upon  the  use  of  extra  heavy  soil  pipe,  which  is  about  double  as 
thick  as  the  ordinary  pipe.  The  weights  of  extra  heavy  pipe  (as 
manufactured  by  the  J,  L.  Mott  Iron  Works,  N.  Y. )  are  about  as 
follows: 

2  inch  pipe,  H^lbs  per  foot. 

3  inch  pipe,  9ilhs  per  foot. 

4  inch  pipe,  13Ibs  per  foot. 

5  inch  pipe,  171bs  per  foot. 

6  inch  pipe,  201bs  per  foot. 

Great  care  should  be  exercised  by  plumbers,  architects,  plumbing 
inspectors  and  sanitary  engineers  in  regard  to  the  uniform  thickness 
of  iron  soil  pipe.     The  writer  has  lately  seen  specimens  of  extra  heavy 

*As  non-professional  renders  may  be  iu  doubt  about  the  exact  meaning  of  the  terms  drain  pipe, 
soil  pipe,  and  waste  pipe,  I  quote  the  following  clear  explanation  from  the  "  Sanitary  Engineer," 
Vol.  4:  "The  drainage  system  of  a  house,  including  the  pipes  or  channels  of  any  kind  connecting 
it  with  the  sewer  or  cesspool,  may  be  divided  into  two  parts  —  first,  that  part  which  is  chiefly  outside 
the  house  walls,  and  second,  that  which  is  generally  inside  the  house.  The  first  is  called  the  house 
drain,  or  simply  drain,  and  conveys  the  whole  body  of  wastes  from  the  house,  including  both  the 
discharges  from  water-closets  and  urinals,  and  from  baths,  basins,  sinks,  etc.,  to  the  sewer  or 
cesspool.  The  drain  is  practically  horizotital,  and  may  be  considered  as  terminating  either  at  the 
house  wall,  or  at  the  most  remote  point  at  which  it  receives  the  pipes  from  any  fixtures.  The  word 
drain  is,  however,  also  used  in  anotlier  sense  as  distinguished  from  server.  It  then  means  the  pipe 
or  channel  which  conveys  only  rain  or  ground  water,  as  distinguished  from  sewage.    An  example  of 


1881.]  HOUSE    DRAINAGE    AND    SANITARY    PLUMBING.  271 

soil  pipe  where  the  pipe  was  almost  as  thin  as  a  knife  blade  on  one  side, 
while  it  had  far  more  than  the  required  thickness  on  the  other  side, 
the  weight  being  us  specified.  Measuring  the  thickness  of  iron  drain 
pipes  by  a  pair  of  calipers  should  be  recommended,  but  I  am  not  aware 
that  it  is  done  at  all  now. 

Iron  soil  pipe,  the  inside  of  which  has  been  made  smooth  by  dipping 
the  pipe  into  a  liot  solution  of  coal-tar  pitch,  is  superior  to  ordinary 
iron  pipe.  This  coating,  when  applied  to  the  outside  of  the  pipe, 
forms  a  good  preventive  against  rust  or  corrosion,  and  is  better  than 
any  paint  ai)plicd  to  the  iron.  Where  economy  is  no  object,  the 
enamelled  pipe  may  be  used,  which  has  a  very  smooth  inside  surface, 
thus  securing  to  well-flushed  soil  pipes  the  greatest  possible  cleanliness. 
Whether  iron  pi})es  are  coated  with  coal-tar  pitch  or  enamelled,  it  is 
necessary,  before  applying  either  of  these  protective  coats,  carefully  to 
test  each  pipe  for  defects,  sand  holes  or  cracks,  by  the  hammer  test. 
The  coating  may  effectually  cover  these  defects  and  render  detection 
difficult. 

Iron  pipes  are  manufactured  in  lengths  of  5  feet,  with  hub  and 
spigot  end,  or  else  with  double  hub.  In  badly  drained  houses,  with 
clieap  plumbing  work,  it  is  not  uncommon  to  find  the  joints  of  pipes 
made  only  with  sand  and  paper,  or  with  putty,  mortar,  cement,  sulphur 
and  pitch  and  red  lead,  or  other  material.  All  of  these  joints  are 
worthless,  and  therefore  extremely  objectionaljle. 

Joints  of  iron  pipe  should  be  made  by  first  inserting  a  little  picked 
oakum  into  the  socket,  care  being  taken  that  no  ])art  of  this  gasket 
enters  the  pipe.  The  oakum  prevents  the  molten  lead  from  running 
into  the  pipe,  where  it  might  form  an  oljstruction  to  the  flow.  Molten 
lead  is  then  poured  into  the  hub,  enough  to  quite  fill  it.  As  lead 
shrinks  in  cooling,  it  must  afterwards  be  carefully  hammered  with  a 
special  caulking  tool,  thus  filling  tiie  space  between  spigot  and  hub,  so 
as  to  make  a  i)erfectly  gas  and  water  tight  joint.  In  order  to  be  able, 
at  all  times,  to  inspect  the  joints,  it  is  a  good  i)ractice  to  leave  the 
caulked  load  witbout  a  cover  of  paint,  cement  or  i)utty,  tbe  marks  of 
the  caulking  tool  being  thus  left  exi)08ed  to  view. 

A  tight  joint  can  also  be  made  by  a  mixture  of  sal  ammoniac,  iron 
filings  and  .sul])liiir.  I  am  not  sufficiently  familiar  with  sucli  "rust 
joints''  to  speak  of  tlicir  merits. 

this  kind  of  drain  is  the  separate  system  of  pipes,  used  to  convey  only  raiu  water  in  some  towns 
and  tlie  till-  i)ipe  commonly  eniployi-d  in  draining  wot  lands. 

Thai  part  of  tlu-  liouso  draina«;e  systi-ni  wliicli  is  ^ii-ni-rally  ius^ide  the  house,  including  the  pipes 
from  the  various  fixtures,  is  made  up  of  soil  jiijhk  and  iraxle  pi/x.i.  Soil  pipe^i  are  those  pipes  which 
receive  human  txcreta  from  water  elo>ets  and  urinals,  and  they  are  still  called  soil  i)ipes,  even  if 
they  also  receive  the  waste  water  from  haths,  basins,  etc.  On  the  other  hand,  ic(i*-tf  pipes  are  those 
which  receive  o/i/y  the  waste  water  from  these  latter,  but  not  the  dischar<;e  from  water  closets  and 
urinals.  The  wa.stf  i)ipcs  of  a  house  may  either  enter  the  /totixe  dniin  independently,  or  join  the 
soil  pipe  &Tiit  AnA  discharge  their  contents  through  it  into  the  drain.  As  dislintruished  from  the 
drain  the  soil pijxs  and  waste  pijieg,  at  least  for  the  longer  lengths,  are  generally  vortical  '" 
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The  iron  works  muiiufacture  not  only  straight  soil  i)ipe,  but  ji  large 
number  of  fittings,  such  as  quarter  bends,  eighth  bends,  sixth  bends, 
long  and  return  bends,  T  branches,  Y  brandies,  double  Y  branches, 
half  Y  branches,  offsets,  single  and  double  huljs,  increascrs,  reducers, 
etc.,  to  enable  the  plumber  to  nuike  all  possible  connections  and  lines 
with  iron  pipe. 

In  England  lead  pipe  is  preferred  for  soil  pipes.  According  to  one 
of  the  best  English  aiitliorities  on  plumbing*  the  advantages  claimed 
for  lead  pipe  are  brielly  as  follows: 

1.  It  is  smoother,  cleaner,  not  so  corrosive;  more  durable. 
3.     It  can  be  bent  to  suit  any  position;   it  is  more  compact. 

3.  Its  joints  are  more  to  be  depended  upon  than  iron  pipe  joints. 

4.  Urine,  being  very  corrosive,  acts  more  on  iron  than  on  lead. 

5.  Iron  pipe  rusts  on  the  outside,  and  painting  iron  pipes,  to  prevent  it,  is 
expensive,  and  is  generally  not  done  thoroughly  at  the  back  of  the  pipe. 

6.  Lead  branch  wastes  or  traps  cannot  easily  be  joined  to  iron  pipe. 

7.  Iron  pipe  does  not  allow  caulking  joints  with  lead,  therefore  cement  is  used 
for  tlie  joint. 

From  all  this  I  disagree,  for:  1.  Tarred  or  enamelled  iron  pipe  is 
fully  as  snu)oth  as  lead  pipe,  and  the  iron  pipe  is  thereby  well  protected 
from  corrosion. 

2.  The  above  enumerated  variety  of  special  fittings  enables  the 
plumber  readily  to  adapt  his  iron  pipe  to  almost  any  position;  more- 
over I  do  not  see  why  iron  pipe  should  take  up  a  great  deal  more  room 
than  lead  pipe  of  same  bore. 

3.  Well  canlked  joints  of  heavy  iron  pipes  are  just  as  sound  and 
trustworthy  as  wiped  joints  in  lead  pipes,  and  any  good  mechanic  is 
able  to  make  them. 

4.  Urine  does  not  corrode  an  iron  soil  pipe,  protected  by  a  coal-tar 
pitch  solution  or  by  enamel,  more  than  a  lead  pipe. 

5.  The  outside  of  iron  i)ipe  can  be  efficiently  protected  from  rust- 
ing )jy  paint,  coal-tar  pitch  or  enamel. 

6.  Lead  cannot  be  caulked  into  iron,  but  a  good  plumber  always 
solders  a  brass  ferrule  by  a  wiped  joint  to  the  lead  pipe  (or  trap),  and 
caulks  the  brass  ferrule  into  the  hub  of  the  iron  pipe. 


*S.  Stephens  Ilcllyer,  "  The  phimbcr  and  sanitary  houses,"  3d  edition. 
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7.  Any  one  wlio  will  take  the  trouble  carefully  to  examine  the 
joints  of  iron  i)ii)e,  made  by  an  honest  and  conscientious  plumber, 
will  readily  admit  the  jjossibility  of  making  tight  joints  with  iron  i)ipe. 
Only  iron  i)i|)e  of  a  sufficient  strength  to  withstand  the  knocking  occa- 
sioned by  caulking  the  lead  is  used  in  American  plumbing. 

But,  while  iron  pipe  is  fully  equal  in  all  the  above  respects  to  lead, 
it  has  great  advantages  over  it.  "Lead  soil  pipes  are  very  heavy,  and, 
therefore,  liable  to  sag  and  split  open,  to  have  holes  eaten  into  them 
by  rats,  and  have  nails  driven  into  them  by  carpenters,  and  also  to 
corrode,  and  they  require  much  greater  skill  to  put  up,  and  involve 
more  expense;  therefore  the  statements*  above  prove  nothing,  although 
they  demonstrate  the  absurdity  of  bricking  soil  pipes  into  a  wall,  and 
the  necessity  of  so  placing  them  that  they  are  at  all  times  readily 
accessible  for  inspection;  and  also  prove  what  few  i)eople  seem  to 
realize,  that  the  drainage  system  of  a  house  requires  periodical  testing 
and  inspection  just  as  much  as  a  steam  boiler  or  piece  of  machinery."! 

The  same  remarks  apply  to  the  material  of  waste  pipes;  it  is  not 
uncommon,  however,  to  find  vertical  waste  pipes  of  lead,  as  these  are 
much  easier  placed  inside  of  a  partition  wall,  and  covered  with  plaster. 
But  this  cannot  be  regarded  as  good  practice.  It  is  certainly  much 
preferable  to  run  soil  pijjcs  and  waste  pipes  in  sight,  so  that  they  may 
l)e  accessible.  I  decidedly  condemn  the  usual  jdan  of  architects  of 
building  recesses  or  niches  in  the  walls  for  pipes.  The  difficulty  of 
caulking  the  back  part  of  i)ii)e  joints  in  this  position  is  very  great. 
Where  objection  exists  to  having  the  pipes  in  sight,  they  should  be 
boxed  up,  but  I  would  always  insist  upon  having  the  cover  fastened 
by  screws,  which  can  be  easily  removed,  and  not  by  nails. 

I  have  now  to  speak  about  the  projjer  size  of  soil  pipes  and  waste 
l)ipes.  Soil  jJipcs  ought  never  to  be  larger  than  4  inches  inside  diam- 
eter; this  size  will  answer  for  even  half  a  dozen  water-closets  on  one 
vertical  stack  of  pipe,  and  on  different  floors.  I  may  here  remark 
that,  contrary  to  the  generally  entertained  opinion,  a  nearly  horizontal 
or  inclined  })i])e  can  be  kept  clean  by  flushing  much  easier  than  a 
vertical  pipe.  The  flushing  water  in  this  latter  case  soon  assumes  a 
whirling  motion,  and  the  scattered  drops  fall  downward  without  exert- 
ing much  scouring  action  upon  tiie  interior  of  the  pipe.  Hence  the 
importance  of  having  the  inside  as  smooth  as  possible  to  prevent 
solid  matters  from  adhering  to  the  sides,  where  hardly  any  amount  of 
flushing  will  take  them  off. 

Waste  j)ij)es  of  iron  should  be  2  inches  in  diameter.     This  is  ample 

*In  Hellyer's  book,  "The  plumber  and  sanitary  houses." 
tSee  articles  on  "  Plunibing  Practice,"  in  the  Sanitary  cu<;ineer,  vol.  4. 
34 


374  STATE    BOARD   OF   HEALTH.  [1881. 

for  the  waste  water  of  one  or  more  bath-tubs,  and  a  large  number  of 
wash-bowls. 

The  arrangement  of  soil  and  waste  pipes  should  be  as  direct  as 
possible.  It  is  desirable  that  each  vertical  stack  should  extend  from 
cellar  to  roof  in  a  straight  line.  In  planning  the  plumbing  for  a 
dwelling  too  much  care  cannot  be  taken  to  secure  such  an  arrangement. 
Every  oifset,  every  bend  in  the  pipe  forms  an  obstruction  to  its  proper 
flushing,  with  both  water  and  air.  Horizontal  soil  pipes  are  especially 
objectionable;  the  water-closets,  baths,  bowls  and  sinks  siiould  always 
be  located  in  groups,  and  as  near  to  their  respective  pipes  as  possible. 
Branch  })ipes  should  always  enter  the  vertical  stack  by  means  of  a  Y 
or  half  Y  branch;  a  right-angled  connection  is  objectionable.* 

If  a  lead  pipe  joins  an  iron  pipe,  the  connection  should  be  effected 
by  means  of  a  brass  ferrule  of  same  bore  as  the  lead  pipe,  and  soldered 
to  it,  wherever  space  allows,  by  a  wiped  joint.  The  ferrule  is  intro- 
duced into  the  hub  of  the  iron  pipe,  and  caulked  tightly  with  a  gasket 
of  oakum  and  molten  lead. 

Iron  soil  and  waste  pipes  should  be  supported  at  distances  of  not 
over  5  feet  by  strong  iron  hangers  or  hooks. 

For  all  minor  wastes  lead  pipe  is  used.  It  is  manufactured  in  long 
coils,  and  can  easily  be  handled.  It  may  be  bent  and  cut  to  suit  all 
possible  positions,  and  requires  but  few  joints.  It  is  manufactured 
of  all  sizes  and  of  any  desired  thickness.  In  good  plumbing  work 
only  heavy  lead  pipe  should  be  used,  to  prevent  its  being  quickly 
destroyed  by  the  action  of  sewer  gas.  Lead  pipes  should  be  fastened 
to  boards  by  soldering  hard  metal  tacks  to  the  pipe,  and  screwing  the 
flanges  of  the  tacks  to  the  board.  Joints  in  lead  pipe  are  made  with 
solder  wiped  around  the  junction. 

The  size  of  lead  waste  pipes  should  be  as  small  as  is  consistent  with 
the  office  which  they  have  to  perform.  Wastes  for  bath-tubs  or  laundry 
trays  should  be  sufficiently  large  to  empty  these  vessels  in  a  short  time. 
J.  C.  Bayles,  in  his  book  "House  Drainage  and  Water  Service," 
recommends  the  following  sizes  and  weights  of  lead  pipe: 

For  bath  wastes  \\  inches  diameter,  31bs  weight  per  foot. 

For  bath  overflows  IJ  inches  diameter,  2Jlbs  weight  per  foot. 

For  wash-basin  wastes  1^  to  1^  inches  diameter,  2^  to  31bs  weight  per  foot. 

For  wash-basin  overflows  1^  inches  diameter,  2ilbs  weight  per  foot. 

For  wash-tub  wastes  2  inches  diameter,  Slbs  weight  per  foot. 

For  liitchen-sink  wastes  3  inches  diameter,  Slbs  weight  per  foot. 

Col.  Waring,  in  an  article  upon  the  ''Sanitary  Condition  of  New 
York  City,"  in  Scribner's  Magazine,  speaks  as  follows:  "Every  waste- 
pipe  and  trap  in  the  house  should  be  restricted  as  much  as  possible, 

♦Unless  in  the  case  of  a  small  pipe,  discharging  into  a  very  much  larger  pipe  or  vertical  shaft. 
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the  trap  being  never  larger  than  the  pipe,  and  preferably  smaller. 
For  example,  the  outlet  of  a  kitchen  sink  should  be  of  1:^  inch  pipe, 
having  a  1  inch  trap.  With  a  reasonable  and  sufficient  use,  this  will 
keep  clean  and  will  remove  everything  promptly,  while  a  2  inch  pipe 
with  a  3  inch  trap  will  become  choked  with  grease  and  filth,  and  will 

be  a  constant  seat  of  foul  decomposition Even  a  set  of 

laundry  tubs  will  have  their  Avhole  contents  carried  away  by  a  1^  inch 
pipe  more  rapidly  than  the  flow  can  pass  through  the  strainer  of  the 
waste." 

After  the  completion  of  all  piping  in  the  house,  it  is  a  good  practice 
— which  should  under  no  circumstances  be  omitted  —  to  test  the  joints 
and  pii)es  before  connecting  the  fixtures  to  them.  This  is  easily 
accomplished  by  placing  a  wooden  plug,  or,  better,  an  India  rubber 
disc  into  the  end  of  the  iron  pipe  outside  of  the  foundation  walls, 
thus  shutting  its  mouth  tightly.  Then  close  all  branch  outlets  inside 
the  house,  and  fill  the  vertical  pipes  witli  water.*  Allow  the  water  in 
them  to  stand  for  24  hours;  if  at  a  subsequent  inspection  a  lowering 
of  the  level  of  the  water  should  be  discovered,  there  must  be  a  leak 
at  some  joint,  or  else  some  defect  exists  in  the  iron  ])iping.  Of  course 
the  leak  must  be  found  and  repaired,  and  the  test  should  then  be 
rei)eated,  until  all  joints  are  sure  to  be  water-  and  air-tight. 

Instead  of  this  test  by  hydrostatic  pressure,  an  equally  reliable  test 
is  that  with  a  force-pump  and  a  manometer.  Sometimes  the  ''pepper- 
mint test"  is  used;  but  this  seems  more  suitable  for  occasional  inspec- 
tions of  older  work.  The  test  is  thus  described:  "When  called  on 
to  detect  a  leak  in  the  soil  pipe  of  a  house,  the  plumber  goes  at  once 
to  the  roof,  if  the  soil  pipe  be  carried  above  the  roof;  if  not,  he  goes 
to  the  uppermost  water-closet,  and  pours  into  one  or  the  other  some- 
thing like  an  ounce  of  peppermint,  and  follows  it  up  with  enough 
water  to  insure  its  being  carried  the  full  length  of  the  soil  pipe.  (The 
top  of  soil  pipe  should  be  closed,  in  order  to  prevent  the  oil  from 
escaping  into  the  outside  air.)  "Another  man  then  traces  the  soil 
pipe  from  the  bottom,  throughout  its  course;  knowing  that  if  there 
is  any  crevice  through  which  sewer  gas  can  enter,  the  pungent  odor  of 
the  volatile  essential  oil  will  be  readily  perceptible  even  in  the  presence 
of  odors  of  a  baser  kind.  Great  care  must  be  taken  not  to  carry  the 
peppermint  about  the  house,  otherwise  the  smell  cannot  be  traced  to 
the  drains." 

Another  test  is  thus  described  l)y  Douglas  Galton:  "To  test  the 
drains  the  fumes  of  ether  or  of  sulphur  may  be  used.  If  ether  ia 
poured  down  a  soil  pipe  the  fumes  will  be  perceptible  in  the  house  at 
any  leaks  in  the  soil  pipe  or  failures  in  the  traps.  Sulphur  fumes  may 
be  applied  l)y  putting  into  an  opening  made  in  the  lowest  part  of  the 

♦This  test  Is  impracticable  in  eevere  cold  weather. 
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drain  an  iron  pan  containing  a  few  live  coals,  and  throwing  one  or 
more  handfuls  of  sulpiiur  ui)on  the  coals,  and  closing  np  the  opening 
to  the  drain  with  clay  or  otherwise.  The  fnmes  will  soon  be  very 
perceptible  at  any  leaks  or  rat-holes  in  the  soil  pipe,  drains  or  traps." 

ESSENTIAL    ELEMENTS    OF    A    SYSTEM    OF    PLUMBING. 

We  have  thus  far  considered  only  the  material,  size,  general  arrange- 
ment and  manner  of  jointing  the  drain,  soil  and  waste  pipes  in  a 
honso.  We  must  now  consider  what  the  essentials  of  the  system  are, 
in  order  to  secure  to  the  house  perfect  immunity  from  sewer  gas. 
Briefly  stated,  these  essentials  are  as  follows: 

1.  Extension  of  all  soil  and  waste  pipes  through  and  above  the  roof. 

2.  Providing  a  fresh  air  inlet  in  the  drain  at  the  foot  of  tlie  soil  and  waste  jiipe 
system. 

3.  Trapping  the  main  drain  outside  of  the  fresh  air  inlet,  in  order  entirely  to  ex- 
clude the  sewer  air  from  the  house. 

4.  Providing  each  fixture,  as  near  as  possible  to  it,  with  a  suitable  trap. 

5  Providing  vent-pipes  to  such  water-seal  traps  under  fixtures,  as  are  liable  to  be 
emptied  by  syphonage. 

The  diagram.  Fig. 4,  showing  a  section  through  a  city  house,  illus- 
trates these  essential  elements  of  house  drainage. 

EXTENSION    OF    SOIL   AND    WASTE    PIPES. 

The  first  requirement  asks  for  a  vertical  extension  of  all  soil  and 
waste  pipes  through  the  roof.  This  extension  affords  a  ready  outlet 
for  all  gases  that  would  otherwise  tend  to  accumulate  inside  the  waste- 
pipe  system.  In  the  case  of  soil  jiipes  nothing  short  of  an  extension 
the  full  bore  of  the  pipe  will  answer  this  pur]iose.  Waste  pipes  should 
be  enlarged  from  the  point  where  they  pass  through  the  roof,  to  four 
inches  diameter,  as  smaller  pipes  are  liable,  in  cold  climates  to  become 
obstructed  by  the  freezing  of  condensed  vapor.  Plumbers  sometimes 
use  galvanized  wrought  iron  or  tin  pipes  for  this  extension,  but  this  is 
not  to  be  recommended.  It  should  be  of  the  same  material  as  the 
main  soil  pipe,  and  its  joints  should  be  worked  with  equal  care. 

The  extension  of  soil  and  waste  pipes  should  terminate  at  a  distance 
from  any  windows,  louvred  skylights,  or  ventilating  flues,  and  at  least 
two  feet  below  the  top  of  the  nearest  chimney.  It  is  desirable  to  have 
this  extension  as  high  as  possible  above  the  roof,  so  as  well  to  expose 
the  mouth  of  pipe  to  the  influence  of  air  currents.     In  order  to  pre- 


1881.] 


HOUSE    DRAINAGE   AXD    SANITARY    PLUMBINO. 


277 


SYSTEM 
cr 
HDUSE-DRAINACE 


S.    Supply   pipe. 

T.       TAhlH  . 

O    oi/enrioiv  rtam  Tank 

X    (fUrrEn 

L     HAinleaocr 
s's    saiLPipas 
SLOPHOPrEft 
Foot  tub 
BATHTUB 
It'AT^e/l  CLOSETS 
C/STEKAfS 
PANTfiYSiNH 
Kitchen  sii^k 
launokytkays  . 

W  B     >VASH-Boi¥LS  . 
y      CLEAmUCj  YBKAl^CH^ 
c/.oacD   ar  TifAPscjrE%*'. 

fnesH  Am  PIPE 

T^AP  VM    MAll</  DPAIN 
rAl^rntNtVAKC   DflAlr^. 
IftoN     OKAllV 

BLotr.nPF   fmtr^  taWk 


Sh 
F.T. 

o.r 
llfC 
c  c 

P.S 

KS 

L.T. 


Fr^.   ^I. 


Yl  ?  C>t«.HK».tt     ;iV\.    \*M.l 


278 


STATE   BOARD   OP  HEALTH. 


[1881. 


K. 


WOLPfRT    S 


VENTILATOR 


vent  any  obstruction   of  the   soil   pipes,  plumbers  often  cover  the 
/Ja.S.  mouth   with  a  return 

bend.  This,  however, 
is  objectionable,  as  it 
interferes  with  proper 
ventilation.  I  much 
prefer  cap2)ing  the  soil 
pipe  with  a  suitable 
fixed  cowl,  as,  for  in- 
stance, Emerson's  Ven- 
tilator, Fig.  5,  or  with 
cMEPsoN  \ENTiLAToH.  Wolpcrt's  Vcutilator, 

the  invention  of  a  German  engineer,  which  is  shown  in  Figure  6  in 

its  old  and  in  Fig.  7  in  its  improved 
shape.  The  best  plan  seems  to  be  to 
do  away  entirely  with  any  cover  to  the 
soil  pipe  mouth.  Capt.  Douglas  Gal- 
ton,  in  his  book  "  Construction  of 
Healthy  Dwellings,"  says  in  regard  to 
this:  ''A  tube  or  shaft  with  an  open 
top  acts  best.  It  is,  however,  neces- 
sary to  protect  the  top  to  prevent  rain 
from  entering  the  tube;  but  a  cover 
tends  more  or  less,  according  to  its  shape,  to  delay  the  current  in  the 
tube  or  shaft."  This  necessity  of  covering  ventilating  tubes,  to  pro- 
tect them  from  rain,  does  not  exist  in  the  case  of  soil  pipes;  these 
may  only  want  protection  against  malicious  introduction  of  stones  or 
similar  articles.  A  galvanized  iron  wire  basket  set  into  the  mouth  of 
the  soil  pipe  will  answer  this  purpose. 

There  is  no  doubt  that  open-mouthed  pipes  have  a  better  upward 
ventilation  than  pipes  covered  with  cowls,  if  the  wind  bloAVS  horizon- 
tally or  nearly  so.  Wolpert*  in  his  "Treatise  on  Ventilation  and 
Heating"  states  the  average  useful  effect  in  per  cents,  of  the  velocity 
of  the  wind,  as  derived  from  a  number  of  experiments,  to  be: 

68.6  per  cent,  for  open-mouthed  tubes. 

51.9  per  cent,  for  pipes  capped  with  Wolpert's  new  cowl. 

35.8  per  cent,  for  pipes  capped  with  Wolpert's  old  cowl. 

for  a  horizontal  direction  of  the  wind.  In  other  words,  the  upward 
suction  in  a  tube  without  any  cowl  is  in  the  average  equivalent  to  over 
\  of  the  force  of  the  wind,  blowing  over  it  in  a  horizontal  direction. 
For  pipes  cajjped  with  Wolpert's  new  cowl  it  is  only  a  little  more  than 
\  of  the  wind  force,  and  for  the  old  cowl  it  is  \  of  it.     As  an  average 


ntf.  7. 


TUG.  6 


♦The  inventor  of  the  above  illustrated  ventilator. 
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for  other  directions  of  the  wind  Wolpert  finds  the  upward  draft  in 
pipes  covered  with  his  new  and  old  cowls  to  be  51.5  per  cent,  and  34.5 
per  cent.,  respectively,  of  the  Avind  force.* 

The  results  of  an  elaborate  series  of  about  100  experiments  upon 
ventilating  cowls,  made  on  seven  different  days,  at  different  times  of 
the  day,  and  under  different  conditions  of  wind  and  temperature,  by 
Messrs.  W.  Eassie,  Rogers  Field,  and  Douglas  Galton  was  as  follows. 
"After  comparing  the  cowls  very  carefully  with  each  other,  and  all  of 
them  with  a  plain  o})en  ])ipe  as  the  simplest,  and  in  fact  only  available 
standard,  the  sub-committee  find  that  none  of  the  exhaust  cowls  cause 
a  more  rapid  current  of  air  than  prevails  in  an  open  pipe  under  similar 
conditions,  but  without  any  cowl  fitted  on  it.  The  only  use  of  the 
cowls,  therefore,  appears  to  be  to  exclude  rain  from  the  ventilating 
pipes;  and  as  this  can  be  done  equally,  if  not  more  efficiently,  in  other 
and  similar  ways,  without  diminishing  the  rapidity  of  the  current  in 
the  open  pipe,  the  sub-committee  are  unable  to  recommend  the  grant 
of  the  medal  of  the  Sanitary  Institute  of  Great  Britain  to  any  of  the 
exhaust  cowls  submitted  to  them  for  trial." 

FRESH    AIR    INLET. 

The  second  requirement  calls  for  a  fresh  air  inlet  or  fresh  air  pipe. 
This  is  no  less  important  than  the  extension  of  the  soil  pipes  through 
the  roof.  In  order  to  effect  a  constant  movement  and  change  of  air 
in  the  pijjcs,  two  openings  are  required,  an  outlet  and  an  inlet.  The 
extension  of  the  soil  pipe  through  the  roof  provides  only  an  escape 
for  the  foul  air  generated  in  the  soil  pipes  and  waste  pipes  through 
the  decomposition  of  foul  organic  matter,  clinging  to  the  interior  of 
pipes  and  lodging  in  traps  under  Avater-closets  and  fixtures.  But  in 
order  to  oxidize  and  thus  render  harmless  this  matter  undergoing 
putrefaction  within  the  pipes,  a  constant  introduction  of  fresh  air 
from  the  outside  atmosphere  is  necessary.  As  the  soil  pipe  is  warmer 
in  winter  time  (being  in  the  constantly  heated  house)  than  the  fresh 
air  pipe,  located  outside  of  it,  an  almost  constant  upward  current  in 
the  soil  pipe  results.  In  summer  time  this  current  is  only  seldom 
reversed;  for,  as  a  general  rule,  the  top  of  soil  i)ipe  is  heated  by  the 
sun  more  than  the  fresh  air  pipe  near  the  ground. 

There  is  a  second  and  almost  equally  important  reason  for  providing 
a  fresh  air  inlet,  wherever  the  third  requirement,  the  trapping  of  the 


♦The  current  of  air  in  these  exi)eriincnt8  was  created  by  a  powerful  fan,  the  velocity  of  the  cur- 
rent varyinR  from  8  to  31  metres  per  second  (from  17.9  to  69.3  miles  per  hour),  equivalent  to  high 
winds  and  hurricanes  respectively.  The  diameters  of  the  cowls  tested  varied  from  0.787  to  3.937 
inches.  It  is  to  be  regretted  that  the  author  did  not  extend  his  experiments  so  as  to  include  much 
smaller  velocities  of  current.  It  is  very  likely  that  for  the  latter  the  percentiige  of  useful  effect  of 
cowls  would  be  much  smaller. 
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drain,  lijis  been  complied  with.     Referring  to  Fig  8  it  will  be  seen 

that,  if  a  water-closet  is  used 
the  water  discharged  into  the 
soil  pipe  acts  like  a  piston; 
although  it  is  not  likely  to 
fill  a  4-inch  pipe,  it  certainly 
carries  the  air  on  its  course 
downward  Avith  it  by  friction. 
Thus  the  descending  water 
drives  air  before  it  and  out 
through  the  fresh  air  pipe; 
if  this  had  not  been  provided, 
it  would  very  likely  force  the 
nearest  traps  under  fixtures, 
and  send  a  puff  of  sewer  gas 
into  the  living  rooms.  This 
reversed  action  of  the  fresh 
air  inlet  does  not  occur  suffi- 
ciently often  to  warrant  the 
apprehension  of  any  danger 
in  the  location  of  the  inlet. 
Of  course,  it  should  not  be  too  near  under  windows  of  living  rooms 
or  dormitories.  It  may  be  carried  away  from  the  house  for  some 
distance;  it  may  bo  ]daced  in  the  same  manhole  with  the  trap  (Fig.  9), 
^#^^^^^^1 V^^^^^f^^y^'f^.  o^'  ^^  ^^''ly  enter  the  drain  near  the 


■'^^foniitliition  wall,  iust  inside  of  the 

<^/^  house,  by  a  T  or  Y  branch  (Fig.  4). 

In  rare  cases  it  becomes  necessary 

to  carry  the  fresh  air  pipe  vertically 

;/vx  upward  through  the  roof  (Fig.  16); 

'y/Ai\\\^   plan    would   neither   be  very 


inefficient,  as  the  difference  in  tem- 
perature of  inlet  and   outlet  pipe 


^'^  would  be  small,  nor  very  econom- 
ical. 

Figs  10-18  illustrate  various  modes  of  locating  fresh  air  i)ipe,  com- 
piled from  actual  observations,  by  Walter  G.  Elliott,  C.  E.,  for  the 
"Sanitary  Engineer,"  Vols.  4  and  5. 

As  regards  size  of  the  fresh  air  pipe,  I  would  say  that  nothing 
short  of  the  diameter  of  the  iron  drain  would  answer;  as  this  is  gen- 
erally 4  inches  in  diameter,  a  4-inch  opening  for  fresh  air  pipe  is 
required. 
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TRAP   ON    MAIN    DRAIN. 


Our  tliird  re(|uiremeiit  calls  for  a  trap  on  the  main  drain  between 
the  sewer,  cesspool  or  flush  tank  and  the  fresh  air  i>ipe.  A  trajy  is 
l)ractically  a  suitable  bend  or  dip  in  the  drain,  which  retains  a  suffi- 
cient (juantity  of  water  to  prevent  the 
passage  of  air  or  sewer  gas  from  the  sewer 
to  the  house  drain.  Fig.  19  shows  the 
common  running  trap,  as  manufactured 
in  earthernware.  Fig.  20  shows  a  cast 
iron  trap  as  manufactured  by  the  J.  L.  Mott  Iron  "Works,  N.  Y.,  Avith 
a  cleaning  and  inspection  hole  at  the  house  side  of  the  waterseal, 

which  serves  in  some  cases,  when 
the  trap  is  placed  in  a  man-hole 
outside  of  the  house  (Fig,  9), 
covered  by  an  open  grating,  as  a 
fresh  air  inlet.  In  other  in- 
stances (Fig.  4)  a  leader  is  intro- 
duced into  this  opening,  and  the 
trap  receives  abundant  flushing 
at  each  rain-fall.  Sometimes  the 
running  trap  is  located  on  the  line 
of  the  iron  drain,  just  inside  the 
Fig.  20.  house-walls  (Fig.  39),  so  as  to  be 

easily  accessible  and  in  sight  at  all  times.     A  trap,  such  as  Fig.  21 
illustrates,  is  then  used,  having  a  cleaning  hole  with  a  cover.     Care 
should  be  taken  to  close  this  opening  perfectly  air  tight.     A  combi- 
nation of  trap  and  fresh  air  inlet, 
located  outside  of  the  Innise,  is 
.shown  in  Fig.  22,  which  is  taken 
from  a  circular  on  house  drain- 
age of  the  ]\Iassachusetts  State 
Board  of  Health.     Various  loca- 
tions of  traps  are  illustrated  in 
Figs.    10-18.      In  all  cases  the 
trap  should  be  so  located  as  not 
to    be    liable    to  freeze   in   cold 
FiG.i^21.  climates  or  exposed  localities. 

Of  late  the  question  has  been  discussed  whether  this  traji  on  the 
main  drain  is  necessary  and  useful  or  should  be  omitted.     The  objec- 
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tions  urged  ug.iiiist  the  use  of  tnips  arc  as  follows: 

1.  They  impede  the  ventilation  of  the  public  sewers. 

2.  They  form  an  obstruction  to  the  flow  of  the  sewas^e  in  llie  house  drain,  and 
are,  therefore,  tlic  cause  of  accumulations  of  foul  matter  in  the  drain,  which  by 
its  decomposition  will  generate  noxious  gases;  also 

3.  Foul  matters  will  lodge  in  the  traji. 

While  the  first  objection  docs  not  strictly  belong  to  the  subject  of 
this  paper,  I  will  say  that  it  is  accepted  by  most  authorities  that 
house  drains  and  soil  pipes  should  not  be  used  as  ventilators  for  the 
street  sewers.  In  exceptional  cases  —  such  as,  for  instance,  where  an 
entirely  new  sewerage  system  is  built,  designed  and  constructed  accord- 
ing to  uniform  plans,  and  where  not  only  the  construction  of  sewers, 
but  also  the  house  plumbing  is  under  constant  supervision  of  the 
engineer  and  designer  of  the  system*  —  the  trap  (and  consequently 
the  special  fresh  air  pipe)  may,  perhaps,  bo  left  out.  But  I  believe 
that  a  proper  ventilation  of  sewers  can  1)0  effectually  carried  out 
without  ventilating  through  the  houses. f 

In  regard  to  the  second  and  third  objections,  I  would  say  that 
obstructions  do  not  fre([uently  occur  if  the  drain  is  carefully  laid, 
with  sutticient  and  continuous  fall  to  insure  a  cleansing  velocity  of  the 
flow.  If  sucli  an  inclination  cannot  be  given  to  the  drain,  proper 
flusliing  upi)liance,s  siiould  be  used,  and  these  will,  certainly,  by  daily 
or  more  frecjuent  washings,  insure  the  removal  of  all  matters  liable  to 
lodge  in  the  tra\).  Another  most  necessary  precaution  to  prevent 
accumulations  in  the  trap,  where  the  fall  is  very  slight,  may  be  found 
in  the  use  of  a  proj)er  grease-li'ap,  about  which  I  shall  si)eak  hereafter. 

No  amount  of  care  in  laying  the  drain  will  prevent  its  obstruction 

*Por  instance,  at  MiMnphi!?,  Tcnn.,  and  at  nanil)u 
and  other  places  in  Germany. 

tSee  Mr.  Edward  S.  Pliilhrick's  article  on  "Ventilation  of  Sewer 
Vol.  I.    See  also  Sanitary  Enj^ineer,  Vol.  V.,  Number  12,  pajje  2-lti. 


Dantzic,  Frankfort-on-Main,  Berlin,  Breslan 
in  llie  Sanitary  Engineer, 
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Fig.   23. 


through  carelessly  introduced  articles;  these  will  mostly  lodge  m  the 
trap  "^  A  cleaning  hole  should  therefore  be  provided  with  the  trap, 
and  "is  rarely  omitted  in  good  work,  or  else  a  Y  branch,  closed  with  a 
trap-screw,  should  be  inserted  just  a  little  above  the  trap  (Fig.  4). 
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In  Vol.  III.  of  tlic  "  Sanitary  Engineer  "  will  he  found  a  discussion  of 
the  advisaljility  of  trapjiing  the  main  drain.  My  own  opinion,  as 
stated  in  a  communication  to  that  journal,  is  as  follows: 

"If  we  could  have  ideal  sewers,  house  drains  and  soil  pipes,  it 
might  perhaps  be  possible  to  dispense  Avith  such  a  trap  altogether. 
But  since  all  sewers  may  have  temporary  stoppages  from  some  cause, 
since  house  drains  may  settle  or  leak,  and  joints  of  soil  pipes  crack, 
thus  allowing  sewage  matter  to  undergo  putrefaction  and  enter  the 
interior  of  houses,  I  would  in  all  cases  advise  the  use  of  a  safeguard, 
consisting  in  a  disconnecting  trap  and  a  lueJl  ventilated  soil  pipe.  This 
latter  arrangement  is  a  conditio  sine  qua  nan,  and  rather  than  have  a 

trap  without  ventilation  I  would  advise  to  have  none  at  all 

I  would  always  condemn  as  unsafe  a  system  of  house  drainage  in 

which  the  public  sewers  arc  ventilated  through  the  houses 

The  work  of  ventilating  public  sewers  should,  in  my  opinion,  be  done 
by  the  same  public  authorities  who  devise  the  sewer  system,  and  not 
l)v  the  householders.'" 


Leaving  aside,  however,  the  case  of  a  house  drain  connecting  with 
a  public  sewer,  it  seems  quite  evident  that,  in  the  case  of  a  house 
discharging  its  sewage  into  a  cesspool,  an  effective  barrier  should  be 
imposed  to  the  gases  constantly  generated  in  tliat  receiver  of  all  foul- 
ness from  the  household;  and  equally  so  in  the  ease  of  a  flush  tank 
which  temporarily  holds  a  large  amount  of  fan'al  and  other  refuse 
matter,  which  sometimes  undergoes  deoomi)osition. 

In  those  exceptional  localities  where  undue  pressure  in  the  sewer  — 
from  wind  blowing  into  the  outlet  of  the  sewer,  or  from  sudden 
changes  of  temperature  (when  exhaust  steam  is  allowed  to  enter  a 
sewer),  or  from  heavy  accumulations  of  surface  waters  gorging  the 
sewer,  or  from  the  action  of  the  tide  in  tide-locked  sewers — frequently 
forces  the  seal  of  the  trap,  two  running  traps  with  a  proper  vent  pipe 
between  them  may  be  used.  In  such  a  case,  however,  the  fresh  air 
pipe  should  enter  the  house  drain  above  the  upper  traj).  The  ar- 
rangement shown  in  Fig.  23  is  therefore  not  a  safe  one,  as  no  fresh 
air  })ipe  enters  the  soil  pipe  at  its  foot.    Fig.  24  shows  an  arrangement 
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of  two  traps  on  the  line  of  the  drain,  with  an  open  channel  at  the 
bottom  of  a  man-hole  between  the  traps,  which  is  sometimes  adopted 
wlien  the  sewer  is  located  in  an  alley  at  the  rear  of  the  lionse.  Fig. 
25  shows  the  arrangement  of  a  donble  trap  and  fresh  air  pipe  when 
the  sewer  is  in  front  of  the  honse.* 

TRAPPING    OF    FIXTURES. 


The  fourth  essential,  as  stated  above,  calls  for  a  suitable  trap,  placed 
as  near  as  possible  nnder  every  fixture.  These  traps  become  a  necessit}^ 
since  much  of  the  so-called  ''sewer  gas"  is  actually  generated  in  the 
very  drains  and  soil  pipes  of  the  house.     The  trapping  of  the  main 

♦Proposed  by  Walter  Q.  Elliot,  C.  E.,  in  the  Sanitary  Engineer,  Vol.  III. 
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drain  would  prove  ineffective,  and  would  offer  no  protection  whatever 
against  the  foul  gases  derived  from  organic  matter  decomjiosing 
within  the  pipes. 

Traps  should  be  located  as  close  as  possible  to  fixtures,  in  order  to 
reduce  the  length  of  waste  pipe  on  the  house  side  of  the  trap,  which 
is  liable  to  become  foul  with  long  use.  Probably  the  best  material  for 
traps  is  lead,  as  this  permits  of  making  a  good  joint  with  the  lead 
waste-pipes.  As  Mr.  Hellyer  has  truly  pointed  out,  the  junction  of 
the  trap  with  the  waste  pipe  is  of  far  more  importance  than  its  junc- 
tion with  the  fitting,  because  the  former  is  on  the  sewer  side  of  the 
trajo,  and,  unless  properly  made,  would  afford  a  passage  for  gases  from 
the  waste  i:)ipe  system  into  the  rooms. 

Wluitever  kind  of  trap  may  be  used  under  fittings  (and  there  is  an 
endless  number  of  such  patented  devices),  it  is  of  the  greatest  impor- 
tance that  the  tra})  should  be  self-cleansing;  for  this  reason  traps  with 
square  corners  or  large  spaces,  liable  to  accumulate  dirty  matter,  are 
objectionable.  Much  depends  on  a  proper  size  of  traps  for  waste  pii)es: 
the  smaller  the  trap  the  better  will  it  be  washed  clean.  As  a  good  rule 
I  would  recommend  to  choose  a  trap  a  quarter  or  half  an  inch  smaller  \j 
than  tlio  diametei'  of  the  waste  pipe,  to  which  it  is  attached.  The 
tlihshing  stream  is  thus  concentrated,  and  its  scouring  })()wer  increased 
witliin  the  trap,  while  on  the  other  hand  a  trai)  an  inch  larger  than 
tiie  waste  jiipe  is  sure  to  fill  up  in  time  with  sediment. 

The  following  will  serve  as  a  guide: 

Traps  under  water-closets  with  4iu.  soil  pipe  should  be  3Ain.  to4in.  diameter. 
Traps  under  wash-basins  with  l:|^in.  to  Hiu.  waste  pipe  should  be  liu.  to  IJin. 
diameter. 

Traps  under  bath-  and  foot-tubs  with  Hin,  waste  pipe  should  be  1  ^m.  diameter. 
Traps  under  laundry-tubs  with  Uin.  to  2in.  waste  pipe  should  be  l^in.  to  liin. 
diameter. 

Traps  under  sinks  with  lAin.  to  3iu.  waste  pipe  should  be  l|iu.  to  IJin. 
diameter. 

Traps  under  slop  sinks  with  2in.  to  3iu.  waste  pipes  should  be  Uiu.  to  2in. 
diameter. 

As  regards  the  proper  dip  of  trajjs  I  would  say  that  traps  under 
those  fittings  which  receive  solids  (water-closets)  should  not  have  a 
greater  dip  than  1^  to  2  inches,  because  otherwise  the  solids  arc  not 
readily  removed,  and  lodge  in  the  trap.  For  trai)s  of  minor  wastes  a 
larger  dip  or  "water-sear'  is  advantageous,  as  affording  a  protection 
against  loss  of  seal  through  evaporation,  siphonage  or  back  pressure. 

Traps  may  be  classified  according  to  the  means  used  for  the  exclu- 
sion of  gases  into: 

1.      Water-seal  traps,  2.     Mechanical  traps. 
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The  cluiracteristic  of  nil  water-seal  trajjs  is  that  tliey  have  in  their 


Fig.  26. 


lowest  part  a  bulk  of  water 
divided  by  a  dip  in  the 
pi})e,  so  as  to  stand  on 
the  liouse  side  as  well  as 
on  the  sewer  side  one  or 
several  inches  higher  than 
the  lowest  point  of  tlie  dip, 


nCj.  27. 


thus  making  a  seal  which,  under  ordinary  circum- 
stances, prevents  the  passage  of  gases. 

The  traps  of  the  second  class  have,  in  addition  to  the  water-seal, 
a  mechanical  contrivance  such  as  floats,  balls,  valves,  flaps,  etc.,  to 
exclude  sewer  gas. 

Among  the  water-seal  traps  I  mention  the  old 
fashioned  D  trap,  the  bell  trap,  Antill's  trap, 
A  dee's  trap,  the  bottle  trap,  the  common  S  trap, 
half  and  three-quarter  S  traps,  etc.  There  is  an 
endless  variety  of  mechanical  traps,  amongst 
which  I  mention  Bower's  trap,  Cudell's  trap, 
ill  Garland's  trap,  Waring's  check-valve,  Buchan's 
trap,  Nicholson's  mercury-seal  traj)  and  others. 
The  bell  trap  (Fig.  26)  is  objectionable  on  ac- 
count of  insufficient  water-seal  and  imi)roper  shape.  It  is  frequently 
found  at  the  outlet  of  sinks,  and,  being  in  its  upper  part  a  strainer,  it 
is  often  removed  by  servants  or  thoughtless  persons,  and  the  gases 
from  the  drain-pipe  then  freely  enter  the  house. 

Antill's  trap  (Fig.  27)  avoids  this  defect,  having  ^  fixed  strainer, 
but  is  objectionable  on  account  of  shape  and  small  water-seal. 


Fig.  28. 


Fig.  29 


Fig.  29a. 


The  D  trap  (Fig.  28)  and  the  bottle  trap  (Fig.  29)  constitute  small 
cesspools;  they  violate  the  i)rincii)le  that  a  trap  ought  to  be  self- 
cleansing.  The  D  trap  accumulates  dirt  and  grease  in  the  upper 
corner  (see  Fig.  28),  which  receives  no  scouring  from  the  water  passing 
through  the  trap;  and  the  bottle  tra])  very  often  chokes  up  as  shown 
in  Fig.  30.     Both  traps  arc  then  practically  S  traps.     Fig.  29a  illus- 
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tnites  ii  bottle  tnip  of  improvi-a  sh:q)C",  which  may  kcci)  cleaner  on 
account  of  its  round  bottom.  Adec's  traj)s  (Fig.  31)  are  little  better 
in  this  respect,  though  they  have  this  to  recommend  them,  that  they 
are  not  easily  siphoned,  having  a  large  air  space  above  the  water,  and 
a  lai'ge  body  of  water  in  the  trap. 

The  S  traps  and 
half  8  traps  (see 
Fig.  32)  are  shaped 
so  as  to  be  self- 
cleansing,  being  of 
uniform  diameter 
throughout,  and  Fit;.   31. 

having  no  nooks  or  corners.     They  fail  some- 
times by   siphonage,   or   by  evaporation   of  the 
water. 

Bower's  trap  is  shown  in  Fig.  33.  This  trap  has  a  water-chamber 
into  which  the  pii)c  from  fitting  enters  at  the  center,  and  an  outlet 
pipe  on  one  side.     The  mouth  of  the  inlet  pipe  is  sealed  by  the  water 

1^1  in   the  chamber,  but  in  addition  to 
[>|  thisa  floating  ball  of  India  rul)bcr 
in  the  water-chamber  is  held  tightly 
against  the  mouth  of  the  inlet  pipe, 
forming  a  seal,  which,  however,  de- 
pends on  the  ({uantity   of  water  in 
the  chamber.       The  water,   in    i)assing    tiirough  this   trap,    removes 
the  ball  from  its  seat  and  rotates  the  same,  thus  keeping  it  clean  and 
free  from  matters  adhering  to  it.     An  additional 
advanlago  up   this   trap   lies   in   the  ball,  which, 
being   compressible,  al- 
io w's    the    water    in    the 
chamber  to  freeze  with- 
out danger  of  the  burst- 
ing of  the  cup.     Unless 
the  soil  pipe  is  extended 
full  size  through  the  roof 
this  trap    nuiy   have    lis 
Fig.  33.  water  lowered  by  siphon- 

age  so  much  that  the  ball  will  drop   from   the 
mouth  of  the  inlet  ini)e,  but  with  ]n'oi)er  venti- 
lation of  soil  and  waste  pijies  it  forms  an  etKcient  tra[)  for  wash-bowls, 
tubs  and  sinks. 

Waring's  check-valve  is  shown  in  Fig.  34.  This  valve  forms  a  seal 
by  its  weight,  and  tiie  seal  is  dependent   upon   the  accuracy  of  the 

37 
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FIG.  35 


turned  seat.      Hair  Jiiul  iiarricle.s  of  otlier  matters  may  adiiere  to  it 
and  prevent  a  tight  shutting  of  the  valve. 

Cudeil's  trap  (Fig.  -jT)) 

is  constructed  much  ujiou 

the    same    principle,    but 

has  a  heavy  metallic  ball 

instead  of  a  conical  shaped 

valve.     This  ball  may  kee]) 

cleaner  by  being  revolved, 

jut  in  this  case,  as  above, 

the  tightness  of  the  seal 
will  depend   ujion  the  accuracy  of  turning  the  scat. 

Nicholson's  mercury  seal  tra})  (Fig.  30)  has  an  inverted  porc;elain 
cup  inside  of  its  cylinder,  the  edge  of  which  J'csts  on  mercury,  form- 
ing a  tight  seal.  The  cup  is  lifted,  at  each  discharge,  by  the  force  of 
the  water  entering  at  bottom  of  cylinder;  after  all  water  has  passed 
from  the  basin  the  cup  falls  back  in  its  place.  This  trap  is  generally 
made  of  earthenware  with  brass  couplings;  it  is  therefore  a  more 
expensive  trap,  but  the  mercury  seal  very  efficiently  prevents  the 
entrance  of  sewer  air,  even  if  the  water  in  the  cylinder  should  be 
removed  by  siplionage  or  evaporation. 

VENTING    OF   TRAPS. 


The  fifth  requirement  asks  for  a  proper  vent  pipe  for  such  water- 
seal  traps  as  are  liable  to  be  siphoned.  This  siplionage  constitutes  in 
many  cases  a  danger,  especially  so  with  S  traps.  Traps  may  be 
siphoned  under  the  following  conditions: 

1.  Traps  with  an  easy  bend,  on  a  rather  steep  line  of  waste  pipe, 
and  with  small  seal,  are  liable  to  empty  themselves  by  the  momentum 
of  the  water  rushing  from  the  fitting  through  them.  The  air  in  the 
up])er  bend  of  the  ti'ap  is  exi)elled  and  replaced  by  water,  which 
causes  the  trap  to  act  as  a  siphon.  When  the  fitting  has  discharged 
all  its  water,  and  air  l^reaks  the  siphon,  the  water  in  its  inner  limb 
will  mostly  drop  back  into  the  traj),  but  in  case  of  a  small  dip  it  would 
be  insufficient  to  seal  the  trap.  Unless  a  slow  after-flush  takes  place 
the  trap  remains  unsealed. 

3.  Traps  under  fixtures  may  be  siphoned  by  water  coming  from 
another  fitting  on  the  same  waste  pipe, 

3.  Traps  may  be  siphoned  by  a  discharge  —  from  a  water-closet,  a 
tub,  or  from  a  pail  of  water  from  a  slop  sink  —  into  the  main  soil 
pipe,  to  which  the  branch  waste  of  the  tra])  is  connected. 
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To  guard  against  tliQ^r.s^  (la)iger  the  dij)  or  water-seal  of  tlie  trap 
should  be  as  great  as  possible;  but,  even  then  a  special  vent-i)ij)e  will 
often  be  necessary,  attached  to  the  highest  jiart  of  the  bend  in  the 
trap  on  the  sewer  side  of  the  water-seal  (Fig.  '.12),  or  else  a  niecliani- 
cal  traj)  should  be  used. 

To  guard  against  the  second  danger  the  8  trap  should  be  vented,  or 
a  mechanical  trap  should  be  used;  wherever  possible,  each  fixture 
should  discharge  independently  into  the  soil  pipe,  thus  reducing  the 
danger  from  siphonage  to  case  1  and  3. 

The  third  danger  from  siphonage  by  a  discharge  into  the  main  soil 
pipe,  either  above  or  below  the  point,  Avhere  the  waste  from  the  trap 
enters  it,  will  in  some  cases  be  sufficiently  prevented  by  the  conii)lete 
and  thorough  veutilation  of  the  soil-pipe  [see  requirement  1  and  2, 
page  276  and  page  279].  In  other  cases  the  venting  of  the  trap  be- 
comes necessary.* 

Where  a  number  of  water-closets  discharge  into  the  same  inclined 
branch  of  a  soil  pipe  the  air-vent  to  the  Avater-closet  trap  becomes 
necessary,  es])ecially  so  with  water-closets,  discharging  quickly  a  large 
body  of  water,  such  as  the  various  patterns  of  the  plunger-closets 
(Zane,  Demarest,  Jennings)  and  some  of  the  ''washout"  closets. 

It  is  often  not  only  costly  but  also  inconvenient  to  run  vent  pipes 
to  the  roof.  I  am,  therefore,  inclined  to  prefer  a  good  mechanical 
trap  which  cannot  be  siphoned  provided  the  soil  and  waste  pipe  sys- 
tem has  ample  ventilation.  Such  a  trap  may  be  used  under  sinks,  tubs 
and  bowls.  But  for  water-closets  and  slop-hoi)pers  without  a  strainer 
the  simple  lead  water-seal  trap,  vented  wherever  necessar}',  is  the  only 
safe  device. 

The  material  most  suitable  for  air-pipes  is  lead,  as  such  pijies  arc 
easily  joined  to  lead  traps.  Sometimes  wrought-iron  tubing  is  used, 
and,  since  the  vent  pipe  is  not  so  much  intended  for  carrying  off  foul 
gases  [which  office  *is  j)erformed  by  the  vertical  extension  of  all  Avaste 
pipes  through  the  roof]  as  to  afford  a  passage  to  air  in  order  to  break 
the  suction,  they  may  be  safely  used.  Care  should  be  taken  to  lay 
these  pipes  with  a  slight  inclination,  in  order  to  prevent  accumulation 
of  water  from  condensation  in  the  pipes.  Vent  pipes  for  fixtures  on 
different  floors  may  be  joined,  if  convenient,  and  may  enter  the  soil 
pipe  above  the  highest  fixture  (Fig.  37).      But  it  is  preferable  to  run 

*  The  writer  was  lately  engaged  in  making,  nnder  direction  of  Col.  Geo.  E.  Waring,  Jr.,  a  very 

complete  and  interci'ting  series  of    experiments  upon  the  siphonage  of  (raps,  for  the  National 

Board  of  Health.    n<' much  regrets  not  being  at  liberty  to  refer  to  these  experiments,  as  tlie  ofll- 

cial  report  upon  them  has  not  yet  been  pnblished  by  the  National  Board  of  Health. 

Wm.  Paul  Gbrhakd. 
Newi-okt.  K.  I.,  February  Gth,  1883. 
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them  tlirouiili  tho  roof  iiulependcntly.  Wliorc  tlioy  pass  tlirough  tlic 
roof  they  iiiiist  be  enhirged  to  pi})es  of  4  inclies  diameter,  as  tlicy 
miglit  otliorwise  be  obstructed  by  ice  in  winter  time.  They  shoukl 
not  be  covered  at  the  toj)  with  any  kind  of  veiitihitor.  The  size  of 
tlie  vent  pi[)e  sliould  never  I)e  less  than  that  of  the  tra]),  except  for 
water-ch)sct  traps,  where  it  should  be  3  inclies  in  diameter,  but  in  the 
case  of  two  or  more  water-closets  it  should  be  3  inches  and  sometimes 
even  larger  from  tho  })oint  where  the  various  vent  pijies  join. 

I  must  here  make  mention  of  tin;  apparent  danger  of  these  vent 
pipes  on  traps  under  tubs,  sinks  and  bowls  stoi>ping  up  with  soap- 
suds or  grease,  in  which  case  they  would  cease  to  act  properly.  This 
might  prove  another  reason  against  the  use  of  such  vent  pipes,  I)ut, 
these  vent  pipes  being  a  comparatively  recent  refinement  of  i)lumbing, 
little  is  yet  known  about  this  point. 

EVAPORATION    OF    WATER    IN    TRAPS. 

Nothing  short  of  continuous  use  will  prevent  evaporation  of  the 
water  in  traj)s.  A  large  dip  is  recommended  for  traps  on  waste  pii)es 
to  guard  against  a  rajnd  loss  of  the  seal.  The  vent  })ipe  on  traps  will 
tend  to  increase  this  evaporation  by  the  continuous  current  of  air 
through  it.  When  a  house  will  be  left  unoccu[)ied  for  a  long  time, 
but  especially  during  the  hot  summer  months  special  i)recautions 
should  be  taken  to  prevent  sewer  gas  from  entering  the  rooms  and 
saturating  carpets,  wall-papers  and  furniture.  Re})lacing  the  wafer 
in  trails  with  oil  or  glycerine  may  be  recommended.* 

ABSORPTION   OF    GASES    BY    THE    WATER    IN    TRAPS. 

It  is  well  known  that  water  has  the  property  of  al)sorbing  gases, 
and  it  was  believed  that  the  water  in  traps  would  readily  absorb  sewer 
air  from  the  soil  pipe  and  give  it  off  at  the  house  side  of  the  trap  by 
evaporation.  It  has  also  been  asserted  that  niicrosco]:)ic  organisms 
(germs  of  disease)  floating  in  gases  of  decay  would  pass  through  the 
dip  of  the  water-seal  and  enter  the  house  through  the  fixtures,  and 
that  consequently  the  water-seal  of  traps  offered  no  security  against 
the  invasion  of  sewer  gas.  Dr.  Fergus,  of  Tilasgow,  England,  was 
(he  lii'st  t(i  c-aW  attention  to  this  matter,  and  made  an  extensive  series 
of  experiments  in  1873-74,  whi(di  led  him  to  e<nidemn  as  unsafe  the 
system  of  water  carriage  in  general,  and  the  tra})pingof  fixtures.  The 
views  of  sanitarians,  based  upon  Dr.  Fergus'  ex])eriments,  have  been 
much  modified  by  recent  experiments  of  Dr.  Carmiehael,  of  (ilasgow, 
by  researches  of  Dr.  Frankland  in  London,  Wernich  and  Naegi'li  in 
(iermany,  Prof.  Rafael.  I'umpi'liy  and  Prof.  Smyth  in  \ew|)ort,  P.  I., 
and  others. 

*See  article  in  Auu'rican  Arcliili'ct,  1880,  on  "  How  to  leave  pliinihin-;  for  ilie  summer." 
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Dr.  Fergus'  experiments  were  nuule  with  gases  in  a  concentrated 
condition,  and  as  such  are  quite  as  reliable  as  the  more  recent  experi- 
ments. But  the  latter  more  closely  resemble  actual  cases,  being  made 
by  ex})erimenting  directly  with  soil  pipe  gases.  Referring  to  what 
has  been  said  (page  258)  about  sewer  gas,  it  Avill  be  seen  that  am- 
monia, sulpliuretted  hydrogen  and  other  gases  of  decay  are  present 
in  drains  and  soil  pipes  only  in  minute  quantities.  Dr.  Carmichael 
found  that  the  amount  of  these  gases  passing  through  a  water-seal 
trap  was  so  extremely  small  that  no  danger  could  be  apprehended. 
With  a  thoroughly  ventilated  system  of  soil  and  waste  pipes  this 
peril  may  be  taken  as  insignificant. 

Another  set  of  experiments  by  Dr.  Carmichael,  made  to  determine 
the  passage  of  germs  through  water,  seems  to  indicate  that  germs, 
even  if  contained  in  the  water  of  traps,  are  not  liberated  from  it,  as 
was  hitherto  supposed,  unless  tiie  water  is  violently  agitated.  Frank- 
land  in  England,  Naegeli  in  Germany  and  Prof.  Pumpelly  in  Newport, 
R.  I.,  arrived  at  the  same  conclusion,  after  careful  investigations  and 
experiments. 

Dr.  Carmichael  sums  up  his  conclusions  by  saying:  '•'Water-traps 
are,  therefore,  for  the  purpose  for  which  they  are  employed,  that  is, 
for  the  exclusion  from  houses  of  injurious  substances  contained  in 
the  soil  pi})e,  perfectly  trustworthy.  They  exclude  the  soil  pipe 
atmosphere  to  such  an  extent  that  what  escapes  tlirough  the  water  is 
so  little  in  amount,  and  so  purified  by  filtration,  as  to  be  perfectly 
harmless;  and  they  exclude  entirely  all  germs  and  particles,  including, 

without  doubt,  the  specific  germs  or  contagia  of  disease " 

Further  scientific  researches  will  undoubtedly  throw  more  light  on 
this  yet  little  investigated  subject. 

TRAPS    FORCED    BY    BACK    PRESSURE. 

On  page  280  it  was  explained  how  traps  under  fixtures  may  be 
forced  by  back  pressure.  This  cannot,  however,  occur  with  traps 
under  fixtures,  if  all  soil  pipes  and  waste  pipes  are  i>roperly  extended 
through  the  roof,  and  provided  with  a  fresh  air  inlet  at  the  foot  of 
soil  pipes. 


If  all  the  above  given  rules  are  carefully  oljserved,  the  system  of 
drainage  of  a  dwelling  will  be  as  perfectly  as  possible  in  accordance 
with  the  present  knowledge  of  sanitary  science.     Time  and  experience 
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m:iy  find  out  hit  licrti*  iiii- 
kiiowii  faults,  but  will  also, 
it  is  ht'lieved,  teach  the 
l»ro]»er  remedy.  With  pipes 
of  ])roper  material,  prop- 
erly joined,  jJHjjierly  laid, 
and  j)roperly  and  sufficient- 
ly (jften  lluslied  with  air 
and  water,  the  ohject  of  a 
system  of  house  drainage 
seems  to  be  attained,  viz.: 
the  instant  removal  from 
the  house  of  all  li<juid  and 
semi-li(|uid    waste    matter,  q 


Fig.  38. 

and  the  perfect  oxydation  and  constant  dilution  of  the  air  contained 
in  the  pi[)cs. 

8ays  Mr.  J.  C.  Bayles*:  "The  conclusion  I  have  reached  is  that 
when  sewer  gas  finds  its  way  into  a  house  through  the  soil  and  waste 
pipes,  the  fault  lies  somewhere  between  the  architect,  the  builder  and 
the  i)lumber.  In  any  case  it  is  without  excuse.  I  know  that  houses 
can  be  di'ained  into  sewers  —  without  l)ringing  sewer  gas  into  them. 
The  existence  of  foul  sewers  is  in  itself  a  perpetual  danger  to  the 
jiublic  health,  but  there  is  no  reason  why  we  should  bring  that 
danger  into  our  houses  by  providing  channels  through  which  the 
poisonous  air  of  the  sewer  can  find  a  means  of  ingress.  I  know  of 
houses  into  which  no  sewer  gas  ever  comes  —  unless,  possibly,  through 
the  windows,  borne  in  with  the  air  of  the  street  —  and  I  have  no 
hesitation  in  saying  that,  when  the  tenants  of  houses  denumd  immu- 
nity from  the  dangers  of  unhealthful  conditions,  architects  and 
builders  will  find  a  means  of  correcting  the  evils  now  complained  of 


*J.  C.  B.'iylcs,  Uoiisc  drainage  and  water  service. 
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US  j)r;ictic;ully  irroniediable. 
•Sunit.iry  refurin  in  cities 
on]y  wuits  until  those  tube 
benetited  by  it  shull  deniiind 
it." 

FiiTS.  4,  38  ;ind  30  are 
sketches  of  a  well  devised, 
system  of  house  drainage, 
the  latter  two  proj)osed  by 
the  "Sanitary  Engineer." 

Fig.  40  shows  a  sketch  of 
a  defective  arrangement  of 
plumbing,  taken  from  the 
*'SanitaryEngiiieer,"Vol.I. 
A  is  the  supply  tank,  B  is 
a  wash-basin,  C  a  bath-tub; 
D  is  the  water-closet;  E  is 
the  boiler,  FF  are  the  wash- 
tubs.  G  is  the  kitchen  sink, 
II  a  4-inch  soil  pipe,  a  is 
the  overflow  pipe,  b  is  the 
sediment  i>ipe  of  the  tank, 
with  stopcock;  1  is  the  traj) 
^  A  of  the  water-closet, 
?JhV2  is  the  trap  of  the 
kitchen  sink. 

The  defects  are 
as  follows:  1.  The 
soil  pipe  is  not  ex- 
tended full  size 
through  the  roof,  is 
Fui.  39.  not  trapped  where 

it  goes  to  cesspool,  and  has  no  fresh  air  pipe. 

2.  The  wash-bowl,  bath-tub  and  the  wash-tul)S  have  no  sei)arate 
traps,  but  deliver  into  the  trap  of  the  water-closet  and  of  the  kitchen 
sink  respectively. 

3.  The  soil  i)ipe  not  being  extended,  these  traps  will  be  siphoned, 
as  they  have  no  air  vent. 

4.  Tlie  overflow  from  tank  is  connected  to  the  soil  pipe;  it  is 
tra[)])ed,  but  the  water  of  the  trap  will  soon  evaporate,  and  the  soil 
pipe  air  will  taint  the  water  in  the  tank. 
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Fig.  40. 


5.     The  blow-olT  from  tlie  tank  is  in  communicatiun  with  the  soil 
pipe. 


38 
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Fig.  41. 


Fig.  41  illustrates  a  most  defec- 
tive manner  of  trapping  the  house 
drain,  by  the  so-called  "  cesspool 
trap.  It  requires  no  vivid  imagi- 
nation to  see  in  how  short  a  time 
this  trap  really  becomes  a  cess- 
2)Ool.  * 


RECORD    AND    PLAN    OF    DRAINAGE   AND    PLUMBING    INSPECTION. 

It  cannot  be  too  strongly  recommended  to  every  householder  to 
keep  for  future  reference,  for  cases  of  inspection  or  repairs  and  alter- 
ations, a  complete  plan  of  all  the  drain,  soil  and  Avaste  pipes  in  and 
outside  of  the  house,  a  record  of  the  depth  of  the  drain,  of  the  sizes 
and  material  of  pipes,  of  the  location  of  junctions,  traps,  fresh  air 
pipes,  access-pipes  or  cleaning  Y's,  of  all  fixtures  on  every  floor,  etc. 
Such  frequent  inspections  are  by  no  means  superfluous.     In  some 
cities  "  sanitary  associations"  have  been  organized,  such  as  at  New- 
port, K.  I.,  Lynn,  Mass.,  and  other  places.      The  members  of  these 
associations  can  avail  themselves  of  the  services  of  an  inspector  of 
plumbing,  employed  by  the  association,  in  order  to  assure  themselves 
by  frequent  inspections  of  the  sanitary  condition  of  the  plumbing  in 
the  house,  of  its  outside  drainage  and  water  supply,  its  ventilation,  etc. 
In  the  case  of  new  buildings  the  architect's  plans  should  show  the 
exact  location  of  the  proposed  plumbing  work  in  the  house.     The 
work  should  be  done  according  to   written    specifications,  carefully 
drawn  up  by  the  architect  or  a  sanitary  engineer,  under  Avhose  imme- 
diate direction  the  plumber  should  work.     It  is  a  mistake— but,  alas! 
how  often  is  it  made— to  give  the  plumbing  work  of  a  new  building 
out  by  contract.     The  slight  amount  saved  in  first  expense  is  almost 
always  followed  by  an  increased  outlay  for  repairing  and  altering  de- 
fects,  which  appear   only  after  the   house  is  occupied.     A  prudent 
house  owner  Avill  prefer  to  have  his  plumbing  done  by  day  labor,  by 
honest,  conscientious  plumbers— and  these  are  by  no  means  rare,  as 
the  universal  cry  against  them  would  seem  to  indicate,— who   care 
more  about  their  reputation  than  about  a  few  dollars  earned  through 
dishonest  and  reckless  work. 


*lt  seems  impossible,  without  exceeding  the  limits  of  this  paper,  to  point  out  even  the  most 
frequent  defects  in  house  drainage.    For  an  interesting  account  of  these  I  refer  the  reader  to 

T.  Pridgin  Teale,  dangers  to  health,  a  pictorial  guide  to  domestic  sanitar}'  defects,  TO  plales,  3d 
edition,  Philadelphia. 

See  also:  Col.  Geo.  E.  Waring,  Jr.,  the  sanitary  condition  of  New  York  City,  in  Scribner's  Mag- 
azine for  May,  1881,  pages  7.3-75;  7th  annual  report  of  the  State  Board  of  Health  of  Massachusetts. 
Defects  in  House  Drainage  and  their  remedies,  by  Edw.  S.  Philbricic,  C.  E.:  10th  annual  report  of 
the  Massachusetts  State  Board  of  Health;  Common  defects  in  house  drains,  by  Eliot  C.  Clarke,  C, 
E.;  Dr.  John  Simon's  admirable  book,  "  Filth  Diseases  and  their  Prevention,"  American  edition, 
paragraphs  14-30,  30-32;  and  the  "Sanitary  Engineer,"  vol.  1-5. 
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PLUMBING    REGULATIONS. 

The  cities  of  New  York,  Brooklyn  and  Washington  lately  have  set 
an  example  worthy  of  imitation  in  other  cities.  The  health  authori- 
ties have  issued  excellent  regulations  for  plumbing  of  buildings,  and 
require  the  i)lans  for  plumbing  to  be  submitted  to  them  for  approval 
and  for  filing.  The  plumbing,  before  being  covered  up,  is  examined 
by  intelligent  inspectors  of  the  Board  of  Health.  There  may  be  at 
first  some  bad  feeling  about  such  a  measure,  l)ut  the  good  plumber 
will  soon  understand  that  tlie  law  passed  is  to  his  advantage:  it  will 
protect  him  against  "  botches"  in  the  trade,  and  will  help  to  reestab- 
lish his  of  late  much  abused  good  name. 

These  plumbing  regulations  will  certainly  tend  to  lessen  the  frequent 
complaint  al)out  bad  plumbing  in  houses,  and  the  consequent  entrance 
of  sewer  gas.  They  will  contribute  much  towards  the  lowering  of  a 
high  death  rate,  and  similar  regulations  may  be  adopted  with  advantage 
in  all  laro-e  cities. 


PLUMBING    FIXTURES.* 

I  will  now  consider  the  selection  of  proper  plumbing  fixtures.  Of 
these  I  shall  briefly  discuss  wash-basins,  baths  and  foot-tubs,  laundry 
tubs,  kitchen  and  pantry  sinks,  greasetraps,  housemaid's  sinks,  slop 
sinks,  urinals,  water-closets  and  flush  tanks;  also  tanks,  cisterns  and 
refrigerators,  so  far  as  they  are  connected  with  the  drainage  of  the 
dwelling.  It  may  be  well  to  say  here  that  the  fixtures  in  a  house 
should  be  so  concentrated  as  to  render  necessary  as  few  vertical  stacks 
of  soil  or  waste  pipes  as  possible,  and  also  to  avoid  long,  horizontal 
runs  of  soil  and  waste  pipes,  which  are  objectionable  inside  fioors, 
first,  because  they  often  necessitate  the  cutting  of  beams,  and  second, 
because  they  exclude  the  possibility  of  laying  the  soil  and  waste 
pipes  with  a  sufficient  pitch.  Much  may  be  effected  in  planning  a 
new  building,  in  this  direction,  by  a  proper  attention  of  architects  to 
its  drainage  system. 

In  regard  to  proper  sizes  of  waste  pipes  and  traps  for  fixtures  see 
page  295.  In  all  cases  place  the  traps  for  fixtures  as  near  to  them  as 
possible. 

W'ASn-BASINS. 

Beginning  with  wash-basins  little  of  sanitary  importance  may  be 
said  with  regard  to  them.     If   properly  fitted  with  waste  pipes  of 

*Thi9  review  of  plumbing  flxtuies  is  written  from  a  sanitary  point  of  view  only;  for  a  more  de- 
tailed teclinical  tloscription  I  must  refer  the  reader  to  an  interesting  series  of  articles  on  "Mo<lern 
Pliiml)in<i:,"  by  T.  M.  ("lark,  published  in  the  "American  Architect,"  for  1878;  and  to  the  papers  on 
"  Plumbing  Practice,"  in  the  "  Sanitary  Engineer." 
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proi)cr  size  and  material,  and  efficiently  protected  by  a  good  trap,  they 

may  be  considered  per- 
fectly safe  conveniences 
in  dressing-rooms.  I 
would,  however,  dis- 
courage their  "  use  in 
sleeping  apartments,  as 
the  human  system  seems 
to  be  more  susceptible 
to  the  influence  of  sewer 
gas  at  i)criods  of  rest. 
The  material  of  which 
wash-))asins  are  made, 
is  either  galvanized  or 
enamelled  iron,  or  else 
earthen  ware,  the  latter 
l)eing  much  the  best. 
The  common  chain  and 
plug  arrangement  of 
wash-bowls  is  objection- 
able, as  it  is  liable  to 
become  unclean  Avitli 
Fig.  42.  soap-suds.     A  good  de- 

vice for  emptying  a  bowl  is  what  is  known  as  "Weaver's  waste"  (Fig. 
42.)     By  simply  touching  a  knob,  connected  to  a  lever,  the  stopper 


Fig.  44. 


Fig.  43. 
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in  tlie  bottom  of  the  bowl  is  lifted  and  held  in  place.  Thus  the  bowl 
is  emptied  without  the  necessity  of  putting  tlie  liands  into  the  dirt}' 
water.  * 

McFarland's  waste,  (Fig.  43, f)  is  a  similar  good  contrivance,  but 
the  arrangement  shown  in  Fig.  44, f  known  as  Foley's  valve  seems 
objectionable,  as  it  leaves  the  valve  chamber  in  connection  with 
the  bowl,  and  thus,  after  emptying  the  bowl,  the  chamber  remains 
fouled  with  soap-suds  and  deposit,  which  will  mingle  with  the  clean 
water  at  the  next  use  of  the  wash  boAvl.  Jenning's  "tip  up  basins'' 
also  do  away  with  chain  and  plug,  and  the  basin  is  emptied  by  tilting 
it,  thus  discharging  its  contents  into  a  bowl  underneath  which  is  con- 
centric with  the  upper  basin,  and  to  which  the  trapjied  waste  is 
attached.  It  appears  at  first  sight  to  be  a  cleanly  device;  but  it  grad- 
ually accumulates  foulness  in  the  lower  basin,  which  receives  no 
special  cleansing,  and  for  this  reason  these  tip  up  basins  are  not  to  be 
recommended. 

If  a  waste  from  a  wash-bowl  is  near  a  soil  pipe,  it  should  l)e  made 
to  enter  it  independently  by  a  4x3  inch  Y  branch;  in  no  case  should 
it  emi)ty  into  a  water-closet  trap  below  the  water  line.  The  waste 
liaving  then  only  a  slight  fall  from  the  bowl  to  the  trap,  the  water  of 
the  latter,  whicli  frcfjucntly  holds  excremental  maitor,  will  stand  for 
a  long  distance  back  in  the  horizontal  waste  pipe,  and  kee])  it  contin- 
ually foul  (Fig.  45);  the  free  flow  from  the  bowl  is  much  retarded, 


Fig.  45. 

and  when  the  waste  from  bowl  has  a  trap,  the  pipe  between  both 
traps  will  be  air  bound.  Wlien  the  wastes  from  wash-bowls  and  bath- 
tubs are  not  trapped  separately  but  enter  the  water-closet  trap  below 
its  water  line,  which  thus  is  intended  to  tra})  l)oth  fixtures,  the  foul 
water  of  the  water-closet  trap  may  readily  evajiorate  into  the  room. 
Moreover,  it  frequently  ha])i)ens  that  this  trap  may  become  displaced 

♦IIow  disaKreeable  and  contrary  to  the  feclinKs  of  cleanliness  is  it  to  have  to  remove  a  ping 
detached  from  its  chain  from  a  bowl,  used  by  some  unknown  person  before  us,  in  a  public  place, 
hotel,  etc. 

tThe  illustrations  sho  wMcFarland's  and  Foley's  wastes  for  bath-tubs;  the  fittings  for  \v;ish-bowls 
are  very  similar. 
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so  as  to  render  the  wnter-seal,  whieli  is  usually  only  a  little  over  an 
inch  in  depth,  ineffective  (Fig.  40.)  It  will  be  readily  understood 
how,  under  such  circumstances  the  foul  gases  of  the  soil  i)ii)e  — 
especially  if  this  be  unventilated — gain  an  easy  access  into  our  rooms. 
Should  the  main  drain  have  an  nntrapped  connection  to  a  sewer  or 
cesspool,  the  gases  from  these  would  ascend  and  permeate  the  whole 
building.  8uch  instances  of  faulty  work  are  l)y  no  means  rare,  and 
are  the  causes  of  much  preventable  headache  and  sickness. 


BATH-TUBS. 

These  are  made  either  of  heavy  copper,  tinned  and  planished,  or  of 


Fig.  47 


Fig.  47.     a. 
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cast  iron  with  a  porcelain  enamel,  or  of  stone  ware.  Any  of  these 
may  be  used,  the  selection  depending  merely  upon  their  cost.  Much 
of  what  has  been  said  about  wash  bowl  wastes  is  equally  applicable  to 
bath-tub  wastes.  They  should  never  enter  the  trap  of  a  water-closet 
below  its  water  line,  but  should  bo  separately  trapped.  Each  bath 
sliould  be  provided  with  a  proper  overilow  waste,  and  this  should  in- 
variably enter  the  bath  waste  between  the  outlet  of  bath  and  the 
trap.*     The  common  arrangement  of  emptying  a  bath  by  chain  and 

])lug  is  shown  in  Fig.  -47.  Instead  of 
this  uncleanly  device  an  improved  bath 
waste  is  recommended,  for  instance  Wea- 
ver's bath-tub  waste  (Fig. 47"),  McFar- 
land's  waste  for  bath-tubs  (Fig.  43),  or 
H.  C.  Meyer's  improved  bath  waste. 
What  is  known  as  a  "standing  over- 
flow," (Fig.  48),  is  a  simple  and  cleanly 
contrivance  for  emptying  baths,  the  only 
objection  sometimes  made  against  it  be- 
ing that  it  may  be  in  the  way  when 
bathing.  It  renders  a  special  overflow 
pipe  unnecessary. 

The  many  varieties  of  tubs  used  for 
personal  cleanliness,  such  as  foot-tubs, 
sitz-baths,  shower-baths,  bidets,  etc., 
need  no  further  explanation,  as  the 
principles  for  the  sanitary  construction 
Fig.  48.  of  bath-tubs  ajiply  equally  well  to  them. 


LAUNDRY   TUBS. 

Laundry  tubs  are  made  of  various  materials  such  as  wood,  or  wood 
lined  witli  sheet-lead,  enamelled  or  galvanized  iron,  cement  stone, 
soap-stone  or  earthen-ware.  Wooden  tubs  are  objectionable  as  this 
material  readily  absorbs  the  dirty  water  and  becomes  foul,  emitting  a 
close  odor  when  not  in  use.  Being  alternately  wet  and  dry  they  are 
liable  to  leak  and  will  quickly  rot.  Cement  stone  laundry  tubs  are 
chea[),  durable  and  cleanly.  They  have  no  seams,  each  tub  being 
manufactured  in  one  piece,  and  therefore  will  not  leak.  Galvanized 
or  enamelled  iron  and  soap-stone  trays  are  equally  good  and  much  in 
use.  Tlie  white  crockery  or  ''ceramic"  tubs  are  undoubtedly  t!ie 
neatest,  and  are  always  i)erfectly  clean  and  sweet.  They  are  not  sub- 
ject to  wear  or  leakage,  nor  do  they  aI)sorb  dirty  water,  and  therefore 
do  not  become  foul  from  use.  They  are,  of  course,  more  expensive 
than  any  of  the  others.     The  outlet  pijies  from  a  set  of  laundry  tubs 

♦This  will  also  apply  to  the  overflow  from  wash-bowls,  sinks  and  tubs. 
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sliould  join,  and  Iiiive  beyond  the  last  pipe  one  common  tra])of  proi)er 
size — either  a  suitable  mechanical  trap  or  an  S  trap,  with  ])roper  vent 
pipe,  in  cases  where  siphonage  is  likely  to  occur. 

KITCHEN    AND    PANTRY    SINKS,    LAUNDRY    AND   HOUSEMAID'S    SINKS. 

These  sinks  are  made  either  of  wood,  lined  with  lead  or  with  copper, 
or  of  cast-iron,  which  may  be  galvanized  or  enamelled;  of  copper, 
soap-stone,  slate  or  earthen-ware. 

For  pantry  sinks  tinned  and  planished  cojiper  is  generally  used, 
being  preferable  to  porcelain  or  soap-stone  sinks,  as  glass  and  crockery 
is  not  as  liable  to  breakage  in  them. 

For  kitchen  and  laundry  sinks  soap-stone  or  iron  is  recommended. 
Galvanizing  or  enamelling  the  iron  much  improves  the  appearance  of 
the  sinks.  Housemaid's  sinks,  used  only  to  draw  water,  may  be  of 
small  size  and  look  most  cleanly  when  manufactured  in  earthenware, 
although  other  materials  are  equally  good. 

Sinks  are,  as  a  rule,  encased  in  tight  wood-work,  and  consequently 
a  close,  damp  and  foul  smell  is  often  noticeable  in  the  compartments 
under  the  sink.  This  method  of  fitting  up  sinks  is  decidedly  objec- 
tionable. The  space  underneath  should  be  free  to  light  and  ventilation, 
and  readily  accessible  for  frequent  cleansing.  To  use  an  unventilated, 
closed  space  under  a  kitchen  sink  for  the  storage  of  kitchen  utensils 
is  a  practice  which  should  be  strongly  condemned. 

Sinks  should  either  be  supported  by  brackets  properly  fastened  to 
the  walls,  or  else  they  should  rest  on  legs.  The  floor  under  the  sink 
and  the  wall  back  of  the  sink  may  be  laid  in  white  Minton  tiles, 
which  makes  a  neat  and  most  cleanly  arrangement. 

Sinks  should  be  provided  with  strong,  metallic  strainers,  either 
open  or  plug  strainers.  In  both  cases  the  strainer  should  be  securely 
fastened  to  the  sink  so  as  not  to  he  removable  by  servants,  in  order  to 
prevent  obstructions  of  the  waste  jnpe.  It  is  important  that  sinks 
with  plugs*  should  have  an  overflow-i)ipe  of  sufficient  capacity  to 
carry  off  the  full  supply,  in  case  the  supply  cock  should  be  accidentally 
left  open. 

GREASE   TRAPS. 

Through  kitchen  and  pantry  sinks  a  large  amount  of  grease,  derived 
from  washing  dishes,  etc.,  is  emptied  into  the  drainage  system.  This 
grease  proves  to  be  of  all  the  waste  matters  in  the  house  the  most 
difficult  to  deal  with.  Being  dissolved  by  hot  Avater  it  passes  the 
strainer  of  the  sink  in  a  fluid  condition,  but  soon  becoming  chilled  it 
adheres  to  the  sides  of  the  waste  pipes  or  drain,  and  lodges  in  the  trajis, 
unless  properly  taken  care  of. 

♦This  applies  also  to  wash-bowls,  baUi-tubs,  etc. 
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If  the  drain  inside  and  outside  of  tlio  lionsc  luis  u  very  good  pitch, 
the  grease  will  ^jrobahly  be  carried  far  away  from  the  house  before 
becoming  solid.  This  is  more  likely  to  happen  where  sinks  have 
plugged  outlets,  as  the  rush  of  the  water  carries  the  grease  very  far. 
The  ammonia  of  urine  will  remove  grease,  and  thus  i)ipes  receiving 
above  the  point  where  the  waste  from  the  kitchen  or  pantry  sink 
enters  the  cellar  drain  a  water-closet  or  urinal  discharge  are  often 
found  to  be  comparatively  free  from  grease. 

But  in  large  houses,  or  hotels,  etc.,  the  grease  sliould  not  be  allowed 
to  enter  the  house  drain  at  all;  it  should  be  intercepted  by  a  proper 
grease  trap,  placed  as  near  to  the  sink  as  the  locality  may  permit. 
The  grease  trap  may  be  i)laced  either  within  the  house,  in  the  base- 
ment or  directly  underneath  the  sink,  or  else  outside  the  house.  The 
latter  arrangement  is  much  the  best,  i)rovided  the  distance  from  the 
kitchen  sink  to  the  grease  interceptor  is  not  too  great,  otherwise  the 
grease  would  congeal  on  its  way  to  the  interceptor.  A  circular  tank 
made  of  bricks,  laid  in  hydraulic  cement,  should  l)e  constructed  of 
dimensions  depending  somewhat  upon  the  size  of  the  house  (Fig.  49 
and  49  a.)  It  should  be  large  enough  to 
allow  the  water  time  to  cool.  Its  overflow 
pipe  consists  of  a  f[uarter  bend,  or  better,  of 
a  T  branch,  (Fig.  40  a,)  dipping  at  least  six 


Fici.  49. 


39 


314 


STATE    BOARD    OF   HEALTH. 


[1881. 


inches  below  the  water  line,  in  order  not  to  disturb  the  grease  in  the 
intercepting-  tank.  This  grease  trap  should  be  frecpiently  cleaned, 
and  inspected.     The  grease,  lloating  on  toj)  of  tlie  water,  can  easily 

be  removed.  Efficient 
ventilation  by  a  large 
vent  'pipe  should  be 
])rovided.  Wastes  from 
\itchen  and  pantry 
sinks  only  should  dis- 
charge into  the  grease 
trap. 

If  inside  of  the  house 
and  in  the  basement, 
the  grease  trap  may  be 
made  of  earthenware, 
of  wood  lined  with 
heavy  lead,  or  of  cop- 
FiG.  49  a.  per.     But  such  a  grease 

trap  in  the  basement  cannot  be  recommended. 

If  directly  under  the  sink  it  may  be  made  of  enamelled  or  galvan- 
ized iron,  of  copper  or  of  crockery  ware.  What  is  known  as  Carson's 
sink  has  an  iron  receptacle  for  grease  immediately  below  and  attached 
to  the  sink.  It  is  doubtful  whether  those  tanks  under  sinks  can  be 
made  of  sufficient  size,  without  becoming  clumsy,  to  allow  the  grease 
to  cool  and  congeal.  Unless  properly  attended  to — and  the  kitchen 
sink  is  liable  not  to  be  kei)t  perfectly  clean  by  the  servants — grease 
traps  inside  of  a  house  constitute,  in  my  opinion,  cesspools  on  a  small 
scale,  holding  fatty  waste  matters  Avhicli  readily  become  putrid  and 
offensive.  If  there  is  no  convenient  place  for  an  outside  grease  trap, 
better  use  none  at  all  and  trust  to  the  action  of  the  alkalies  to  "cut" 
the  grease  in  the  i)ipes.  A  valuable  cleansing  agent  for  pipes,  where 
the  use  of  a  grease  trap  is  omitted,  may  be  found  in  occasional  flush- 
ing with  hot  solutions  of  common  washing  soda,  or  bettor,  of  potash. 


SLOP   SINKS   AN"D    SLOP   HOPPERS. 


We  have  hitherto  considered  only  those  fixtures  which  receive  foul 
water  unmixed  with  the  discharges  from  the  human  system.  Slop 
sinks  and  slop  hoppers,  as  well  as  water-closets  and  urinals,  intended 
to  convey  to  the  drain  these  foul  discharges,  are  more  liable  to  become 
foul  outside  and  inside,  unless  carefully  attended  to. 

Slop  hoppers  should  be  arranged  on  bed-room  floors  to  enable 
servants  to  empty  chamber-slops  into  them.  They  should  be  flushed 
at  each  discharge  by  a  sufficient  quantity  of  clean  water,  and  this 
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flush  is  fully  as  necessary  here  as  in  the  case  of  water-closets.  Slop 
sinks  should  be  made  either  of  enamelled  cast-iron  or  of  earthen-ware. 
They  should  be  i)rovided  with  a  fixed  strainer  at  the  outlet.  Tlie 
waste  need  not  be  larger  than  2  inches  in  diameter  and  should  be 
tra])})ed  by  a  suitaldc  trap.  If  an  S  traj)  is  used,  it  must  be  }>roper]y 
guarded  against  siiihonagc,  which  ife  very  likely  to  occur  when  a  pail  of 
water  is  suddenly  emptied  into  the  sink.  Instead  of  a  sink,  a  com- 
l)ination  of  a  sink  and  a  conical-sha})cd,  iron  ho})per,  such  as  Merry's 
slop  hoppersink,  manufactured  by  the  J.  L.  Mott  Iron  Works,  is 
sometimes  used,  and,  if  provided  with  a  strainer,  it  will  answer  very 
well.  An  earthen-ware  bowl,  with  improved  flushing  rim  on  top  of 
an  iron  or  lead  hopper,  will  make  a  cleanly  device.  If  a  water-closet 
is  fitted  up  without  any  wood-work  (except  the  seat),  sucli  as  described 
on  page  332,  it  may  also  serve  the  purpose  of  a  slop  sink.  This  would 
not  be  advisable  in  tlie  case  of  a  water-closet  encased  in  wood-work, 
as  the  latter  would  readily  ])ecomc  impregnated  with  tlie  foul  water, 
carelessly  emptied  and  often  spilled. 


URINALS. 

No  fixture  is  so  lia])lo  to  become  unclean  and  foul  smelling   as  a 

urinal,  owing  to  the  rapid  de- 
comiiosition  of  the  urine.  A 
urinal  requires  a  very  large 
amount  of  flushing  water  ; 
even  then,  a  small  amount  of 
urine,  spattered  over,  is  apt  to 
become  very  offensive.  Swing- 
ing urinals  and  lipjied  urinals 
have  been  much  used  in  mod- 

ilji  'HI   I  Wim      *^^"'^  houses,  but  I  should  cer- 

""'  ilili!  1  ililll      tainly  advise  to  do  away  with 

them  entirely  in   private  resi- 
dences, as  a  properly  construc- 
cd  water-closet  may  safely  take 
their  place. 

In  public  places,  such  as  ho- 
tels, schools,  railroad  depots, 
places  of  amusement,  etc.,  they, 
^^  however,  become  a  necessity. 
For  these  places  three  kinds  of 
urinals  are  in  use,  viz. :  the 
so-called  "Bedfordshire''  and 
lil)pcd  urinals,  of  enamelled 
iron,  or  better  of  earthenware. 
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for  tlic  enamel  soon  scales  off;  of  these  a  nnmber  may  be  placed  and 
fastened  along  a  wall,  with  i)artiti()ns  of  wood,  or  preferably,  slate  be- 
tween them.     The  second  kind  much  in  use  are  urinal  troughs,  made 

of  wood  lined  with  lead,  or  of 
galvanized  or  enamelled  cast 
iron,  or  else  of  slate.  Finally, 
for  out-of-door  location,  round 
urinals  are  used,  furnished  with 
a  large  circular  bowl,  holding  a 
body  of  water,  and  with  a  num- 
ber of  projecting  lips,  separated 
)y  suitable  partitions.  Fig.  50 
.and  50  a,  illustrate  such  a  uri- 
nal, manufactured  by  the  J.  L. 
Mott  Iron  Works,  New  York. 

The     material     for     urinals 
should    be   non-absorbent    and 
should    not   easily  corrode.     A 
constant  stream  of  water  should 
Fig.  50  a.  trickle   into   a  trough   or  bowl 

arina],  in  order  frequently  to  change  the  water  in  the  latter,  but  also 
to  secure  an  immediate  and  thorough  dilution  of  the  urine.  Earthen- 
ware single  urinals  should  be  flushed  either  by  a  sto]i-cock,  or  better 
by  some  automatic  arrangement,  such  as  a  suital^le  flush  tank  or  tilt- 
ing tank,  (see  page  337,)  discharging  at  frequent  intervals  and  com- 
pletely flushing  the  urinal.  Waste  pipes  from  urinals  need  not  be 
larger  than  1^  in.  or  2  in.  diameter.  The  outlet  of  the  urinal  should 
be  protected  l)y  a  strainer,  to  prevent  obstructions  of  the  Avaste  pipe. 
The  ventilation  of  urinal  apartments  should  receive  special  attention. 


AVATER-CLOSETS. 


Water-closets  should  be  in  all  houses  that  make  any  pretensions 
toAvards  convenience.  That  they  are  a  vast  improvement  over  the  old 
fashioned,  offensive  privy-vault  in  the  back  yard,  everybody  will 
acknowledge.  But  it  is  equally  true  that,  unless  of  a  good  pattern, 
properly  fitted  up,  cleanly  used,  carefully  Avatched  and  frequently 
cleansed,  they  may  become  not  only  the  sources  of  foul  smell  but  also 
the  cause  of  disease. 

Leaving  aside  the  question  of  the  pollution  of  the  soil  and  of  Avell- 
waters,  of  Avhich  the  privy-vault  must  sooner  or  later  be  the  cause, 
it  is  in  itself  a  nuisance  and  an  abomination.  In  cold  AA'eather  and 
during  rain-storms  persons  are  liable  not  to  use  it,  Avhen  they  ought 
to,  and  trouble  of   the  digestive  organs  is  sure  to  folloAV,  as  every 
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physician  knows.  Tiiis  is  es])eci{illy  the  case  witli  females  and  with 
delicate  children.  Sick  persons  and  invalids  may  suffer  severely  from 
exi)osure  to  the  weather.  Add  to  this  the  often  uuhearablc  stench 
emanating  in  hot  weather  from  such  vaults,  and  it  will  he  readily  seen 
how  superior  in  point  of  convenience,  health  and  cleanliness  an  indoor 
water-closet  is. 

There  are  other  improved  devices  for  receiving-  fivoal  matters,  such 
as  earth-closets,  ash-closets,  tubs  or  jiails,  which  ari(  far  [)referable  to 
privies,  and  should  be  recommended  wherever  water  is  scarce;  but 
these  do  not  propci'ly  belong  to  the  sul)je('t  of  (bis  paper,  wliieii  refers 
only  to  the  ''  water  carriage  "  system. 

After  reviewing  the  different  patterns  of  water-closets  in  use  we 
shall  s}»eak  about  the  general  arrangement  of  the  water-closet,  apart- 
ment with  respect  to  light  and  air. 

There  is  an  endless  list  of  water-closets,  and  each  year  increases  the 
number  of  newly  invented  and  patented  articles.  It  is,  of  course, 
imjiossible,  nor  even  desiral)le,  that  my  })aper  should  give  a  complete 
description  of  all  of  them.  I  shall  limit  myself  to  describing  the 
chief  features  of  the  various  types  of  closets,  illustrating  each  of  them 
by  a  few  examples. 

The  most  important  i)oints  to  be  considered  with  a  water-closet 
are:  the  shape  of  the  bowl  or  vessel  receiving  ftecal  matters;  the  man- 
ner of  discharging  the  contents  of  the  bowl;  the  manner  of  flushing 
the'bowl;  the  manner  of  trai)i)i ng  the  water-closet;  and  the  ventila- 
tion of  the  water-closet. 

A  water-closet  should  be  separated  from  the  drain  or  soil  pipe  by 
at  least  one  efficient  trap,  the  contents  of  which  should  be  thoroughiy 
changed  with  each  use  of  the  closet.  It  shonld  have  a  copious  suppli/ 
of  ivater  completely  to  wash  at  each  use  the  bowl  and  other  surfaces, 
coming  in  contact  with  foul  matters.  Much  will  depend  upon  the 
manner  of  the  flush.  It  is  decidedly  i)referal)le  to  Hush  a  water-closet 
from  a  special  cistern,  and  not  directly  from  the  main  supply  jiipe. 
Allowing  the  water  to  run  continuously  through  a  water-closet  cannot 
be  regarded  as  flushing.  Two  or  three  gallons  properly  applied  at 
each  use  will  cleanse  a  water-closet  more  thoroughly  than  an  uninter- 
rupted trickling  flow  of  water.  In  order  to  be  efficient  the  flushing 
water  should  come  doion  "in  a  sudden  dash.''  A  flush  introduced 
into  the  bowl  in  the  direction  of  the  tangent  will  whirl  around  its 
circumference,  losing  its  force  without  effecting  much  cleansing.  A 
fan  flush,  or  a  proper  flushing  rim  all  around  the  bowd  are  vast  im- 
provements. AVith  a  proper  trap  and  a  good  flush,  every  water-closet 
judiciously  used  and  well  taken  care  of  should  be  inodorous. 

A  further  recpiirement  is  simplicity  of  the  working  apparatus. 
The  less  moving  parts  a  water-closet  has  the  better  will  it  be.     We 
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must  bear  in  mind  the  rough  usage  to  wiiicli  sueli  fixtures  are  some- 
times subjected  in  i)ublic  i)laees.  Delicate  or  complicated  mechanisms 
will  fail  to  work  })roperly  under  children's  or  servants'  hands. 

The  less  surface  a  water-closet  has  exjjosed  to  fouling,  the  cleaner 
and  better  it  will  be.  All  foul  matters  should  i)ass  into  water  as 
quickly  as  possible.  Thus  the  fouling  of  the  sides  of  the  bowl  will  be 
efficiently  i)revented,  and  the  water  will  tend  to  deodorize  the  excre- 
ments. This  is  accomplished  in  all  water-closets  holding  a  large  body 
of  water  in  the  bowl.  In  others,  where  the  body  of  water  is  in  the 
trap,  this  should  be  as  near  as  possible  to  the  bowl,  and  the  rear  side 
of  the  latter  should  be  designed  as  straight  as  possible. 

With  these  general  principles  in  view,  let  us  examine  the  different 
patterns,  which  may  be  divided  into  five  distinct  classes,  viz. : 

1.  Pan  closets. 

2.  Valve  closets. 

3.  Plunger  closets. 

4.  Hopper  closets. 

5.  Washout  closets. 

1.       PAN   CLOSETS. 

To  this  class  of  closets  belong  the  Philadelphia  valve  closet,  the 
Bartholomew  valve  closets,  and  many  others.  The  name  "valve" 
closet  is  an  improper  one,  and  leads  to  confounding  these  closets  with 
those  of  class  2.  The  name  is  derived  from  the  manner  of  supplying  the 
flushing  water  to  the  closet,  by  joining  the  supply  pipe  to  a  more  or 
less  slow  shutting  valve,  worked  by  the  pull  or  handle  of  the  closet. 
These  valves  are  mostly  unreliable,  wear  out  and  leak,  especially  when 
subjected  to  varying  i)ressure  from  the  street  main.  The  mode  of 
flushing  a  water-closet  from  the  main  supply  is  decidedly  objection- 
able, especially  with  closets  located  in  upper  stories  of  city  houses. 
If  water  is  drawn  from  a  faucet  in  the  basement,  instead  of  water 
flowing  out  at  the  valve  of  the  water-closet,  air  sometimes  rushes  in 
from  the  bowl.  Thus  the  purity  of  the  drinking  water  is  endangered, 
while  the  water-closet  often  remains  without  a  flush.  Pan  closets 
may,  however,  be  flushed  by  a  special  cistern  with  lever  arrangement, 
and  therefore  the  above  serious  defect  is  not  one  characteristic  to  these 
kind  of  closets. 

The  real  defects  of  the  pan  closets  will  be  at  once  apparent  by 
inspection  of  Fig.  51.  The  excrements  are  received  in  a  bowl,  closed 
at  the  bottom  by  a  copj^er  pan,  holding  a  few   inches  of  water  and 
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UEAO    TRAP. 


forming  a  seal  against  the  air 
from  the  container.  The  con- 
tents of  the  bowl  or  pan  are 
discharged  by  tilting  the  pan 
by  means  of  a  lever,  wliile  a 
flnsli  is  simultaneously  started. 
This  pan  works  in  an  iron  re- 
ceiver or  "container,"  upon 
which  tlie  bowl  is  usually  fast- 
ened with  putty.  The  outlet  of 
tlie  receiver  is  trapped  by  the 
Fig.  51.  common  S  trap,  although  it   is 

not  uncommon  to  find  in  old  houses  a  D  trap  under  the  water-closet,  a 
second  '"container"  of  foul  matters.  The  foulest  part  of  the  pan 
closet  is  the  receiver,  for  the  solids  gradually  accumulate  on  its  sides, 
as  these  receive  no  washing  from  the  flush.  The  filth  soon  undergoes 
decomposition,  and  the  resulting  gases,  having  been  confined  by  tlie 
double  water-seal  of  the  pan  and  the  trap,  are  expelled  into  the 
apartment  at  each  use  of  the  closet.  They  also  frequently  find  an 
exit  at  the  hole,  through  which  the  spindle,  tilting  the  pan,  passes. 
And  finally  the  putty  joint  between  bowl  and  receiver  may  become 
untight  and  afford  means  for  the  passage  of  sewer  gas.  The  flush  is 
insufficient  in  most  pan  closets  to  clean  the  bowl;  it  certainly  loses  all 
its  force  before  reaching  the  container,  foulness  accumulates  here  and 
excremental  matter  lodges  in  the  trap,  as  the  flush  is  not  strong  enough 
to  drive  it  out  through  the  dip  or  water-seal. 

Some  of  the  enumerated  defects  may  be  remedied:  by  enamelling 
the  inside  of  the  cast-iron  receiver;  by  ventilating  it  by  an  inlet  pipe 
for  fresh  air  and  a  vent-i)ipe;  by  having  special  flushing  arrangements 
for  the  container;  by  using  u  bowl  witli  an  improved  flushing  rim  or 
a  fan  spray,  the  water  for  the  flush  being  derived  from  a  special  tank. 
But  by  all  these  costly  improvements  the  only  merit  of  the  pan  closet, 
its  cheapness,  is  annihilated,  and  a  better  water-closet  may  as  well  be 
used.  As  long  as  a  house  is  fitted  with  pan  closets,  of  whatever  i)at- 
tcrn,  it  may  be  said  not  to  have  reached  the  standard  of  safety  from 
a  sanitary  point  of  view. 


VALVE    CLOSETS. 


To  tliis  class  belong  the  following  water-closets:  Ilellyer's  improved 
valve  closet  (Fig.  53),  Demarest's  Acme  closet  (Fig.  53),  Carr's  De- 
fiance water-closet  (Fig.  54),  the  Lambeth  valve  closet,  the  Lambeth 
trapless  closet  (Fig.  55),  Bean's  valve  closet  (Fig.  56),  the  three  latter 
English  specimens,  and  many  others. 
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The  valve 


closets  Jii-e  certainly  a  vast  improvement  upon  the  pun 
closet.  Instead  of  being  closed  by 
a  i)an,  the  bottom  of  the  bowl  is 
closed  by  a  flap-valve,  from  which 
tlie  closet  takes  its  name.  This 
valve  is  tightly  held  in  place  by  a 
counter-weight  on  a  levjer  to  which 
the  pull  is  attached.  By  lifting  the 
})ull  the  valve,  which  is  hinged,  is 
turned  dowuAvard,  and  allows  the 
contents  of  the  bowl  to  drop  into 
the  trap.  The  container  is  much 
smaller  than  in  the  case  of  pan- 
closets.  It  geneially  has  a  ventilat- 
ing pi2)e  to  remove  foul  gases.  The 
bowl  holds  a  large  quantity  of  water 
into  which  the  solids  are  drojiped 
and  instantly  deodorized.  It  is  pro- 
vided, with  some  of  the  best  closets 
of  this  type,  Avitli  a  superior  flushing 
rim,  and  is  flushed  by  a  special  cis- 
tern (Fig.  52  and  53.)  As  the  flap 
closes  tightly  against  the  bottom  of 
the  bowl  this  must  be  provided  with 
an  overflow,   which   should   have   a 


Fig.  53. 


Fig.  53. 


1881.] 


HOUSE    DRAINAGE    AND    SANITARY    PLIMBING. 


321 


triii)i)ed  connection  to  the  contiiiner.  Unless  some  water  is  furnislied 
to  til  is  trap  at  each  flush  the  traj)  is  liable  to  lose  its  seal  hx  evapora- 
tion, thus  establishing  a  direct  connection  between  the  container 
^^/1-r.  _n^--xr^-.„_         and   the  atniosi)here 

of  the  water-closet 
apartment.  Such 
driblet  to  the  trap  of 
the  overflow  is  sup- 
})lii'd  at  each  flush  in 
the  better  valve  clos- 
ets. There  is  some 
danger  of  the  fouling 
of  the  container.  But 
to  prevent  this,  the 
better  closets  have 
the  inside  of  the  con- 
tainer enamelled,  and 
as  a  larger  body  of 
water  rushes  from 
the     bowls    through 

the  container  at  each 
CARR.'s  PATe.NT American  DEFIANCE  CL,  ,      t,,,„,^,. 

discharge,  tiie  danger 

Fiq.  5^.  is    much    less     than 

with  tiie  pan-closet.  If  such  closets  are  flushed  from  a  valve  the 
solids  will  be  driven  out  of  the  lead  trap  only  after  repeated  flushing. 
Better  closets  of  this  class  (Hellyer,  Acme,)  have  suitably  arranged 
cisterns,  which  deliver  qiuckly  a  large  body  of  Avater  through  im- 
proved flushing  rims,  and  thus  the  danger  from  foul  nuittcr  being 
retained  in  the  trap  is  much  reduced.  After  continued  use  the  flap- 
valve  is  liable  to  leak;  excrements  or  paper  may  stick  to  it  and  ])revent 
its  tight  closing.  The  water  will  leak  out  of  the  bowl  and  the  advant- 
age of  a  double  trapping  is  consequently  lost. 

The  Lambeth  trapless  closet  and  the  Bean  closet  (Figs.  55  and  5G) 
are  ditferent  from  the  closets  just  described. 
La„.^J%^pcl..-  r;..ei.  The  outlet  of  their  bowl  is  closed  by  a  flap, 
hinged  to  pivot  and  lever  and  held  in  place 
by  a  counter  weight,  but  placed  vertically 
against  the  outlet  of  the  bowl.  Such  valves 
may  be  less  liable  to  be  fouled  with  solid 
matters  and  may  close  more  tightly  ou  this 
account.  The  water  rushing  out  of  the 
bowl  in  a  large  body  will  ellectually  flush 
the  outlet  of  closet  and  trap. 

40 
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Seah'a     %  u  I  i^e -Closet. 


The  Lambeth  closet,  in  order  to  avoid  any  accumulation  of  solids 
in  the  trap,  does  away  witli  it  altogether, 
)jut  I  do  not  consider  this  a  safe  arrange- 
ment, and  would  much  i)refer  dispensing 
with  the  additional  water-seal  in  the  bowl 
than  witli  tlie  tra})  underneath  tlie  closet. 
For  should  tlie  mechanism  of  such  a  llap- 
valve  get  out  of  order  the  house  would  be 
entirely  open  to  the  invasion  of  sewer  gas 
from  the  soil  pi})e. 


3.       PLUNGER   CLOSETS. 

Among  closets  of  this  type  I  mention  the  Jennings'  closets  (Figs. 
57  and  58),  the  Demarest  closet  (Fig.  59),  the  "Hygeia"  (Fig.  59a), 
the  Zane  closet  (Fig,  60),  Moore's  closet,  Pearson's  Twin  Basin  closet, 
Myers'  Gale  closet,  Myers'  China  closet,  the  California  "Perfection" 
closet,  and  others. 

The  characteristic  detail  of  all  these  is  the  plunger  closing  the  out- 
let of  the  bowl,  which  is  mostly  placed  at  the  side  of  the  closet.     The 

foul  nuitters  drop  into   a  large 


body  of  water  in  the  bowl,  are 
therefore  partly  deodorized  and 
easily  removed  from  the  bowl. 
By  lifting  the  plunger  the  con- 
tents of  the  bowl  are  rapidly  dis- 
charged into  the  soil  pipe,  and 
the  rush  of  the  water,  leaving 
the  bowl,  is  so  great  as  effectually 
to  drive  all  matters  through  the 
di})  of  the  trap.  The  latter  must 
be   efficiently  i)rotected    against 

Isiplionage,  Avhich  is  more  likely 
to  occur  with  plunger  closets 
than'witli  the'pan,  valve  or  hopper  closets.  The  danger  with  closets 
of  this  class  lies  in  the  fouling  of  the  plunger  chamber.  Waste  mat- 
ters and  paper  may  stick  to  the  seat  of  the  i)lunger  or  to  its  sides; 
the  outlet  will  then  be  imperfectly  closed,  allowing  the  water  to  leak 
out  of  the  bowl.  Closets  having  a  small  plunger  chamber  are  the 
better  ones,  not  only  because  they  will  be  cleaner,  but  because  with 
large  chambers  the  waste  of  water  must  necessarily  be  large.  In  this 
regard  the  Hygeia  closet  (Fig.  59  a)  is  probably  superior  to  all 
plunger  closets  heretofore  made;  it  is  flushed  by  a  special  cistern  and 
therefore  requires  no  supply  valve  nor  float  in  the  plunger  chamber. 


FiCx.  57. 
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In  some  ])lungor  closets  (Gtile  closet,  Chiiiii  closet)  ii  special  spray 

arrangement  is  intended  to  wash 
the  sides  of  the  plunger  and  its 
chamber  at  each  use  of  the 
closet,  but,  while  it  may  be 
efficient,  it  tends  to  complicate 
the  closet.  The  better  closets 
of  this  class  i)rovide  the  top  of 
the    l)owl    with    an    improved 

forWash  bowl  Hushing    rim    (Ilygieia    closet,. 

].  China  closet),  or  wash  the  sides 


y/////////////jM>////////////y. 


Fig.  58. 


Fig.  59. 


of  the  bowl  by  an  effective  fan 
or  water-spreader  (Demarest 
closet).  In  order  to  provide 
for  an  overflow  the  plunger  is  some- 
times made  hollow  (Figs.  59  and 
59  a),  and  when  trapped  it  is  so 
arranged  that  the  water  forming  a 
seal  is  renewed  at  each  flush  (Fig. 
59.)  Otherwise  it  is  liable  to  evap- 
orate and  this  is  especially  dangerous 
with  plunger  closets  that  are  trapless. 
In  some  closets  an  independent  over- 
flow is  arranged  (Fig.  58).  Most  of 
these  closets  are  flushed  by  a  valve, 


Fig.  59  a. 
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worked  by  a  float  in  the 
plunger  chamber.  These 
valves  are  not  always  reli- 
able, especially  under  va- 
rying pressures,  and  it  is 
much  better  to  flush  these 
closets  from  a  special  cis- 
tern, as  is  sometimes  done 
with  the  Demarest  and 
Jennings'  Closet,  also  with 
J.  L.  Mott's  "Hygeia" 
closet  (Fig.  59  a.) 


4.       HOPPER   CLOSETS. 

There  arc  many  varieties  of  hoppers,  made  of  either  iron  or  of 
>>  earthenware.  The  latter  are  much  preferable;  and  the 
N  former  should  never  be  used  unless  well  enamelled 
2  inside.  Hoppers  (Fig.  61)  are  sometimes  liable  to 
become  soiled  at  the  sides  of  the  bowl,  and  for  this  rea- 
son have  not  become  favorites  with  many.  The  hopper 
lacks  the  advantage  of  the  pan,  valve  and  plunger  closets, 
j  in  which  the  excrements  drop  immediately  into  a  more 
or  less  large  body  of  water,  and  thus  carried  in  suspen- 
sion by  the  water,  are  easily  removed  from  the  bowl  by 


r 


^ 


Fig.   61. 
tilting  the  i)an  or  valve,  or  by  lifting  the  plunger.     A  good  practice 
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is  to  wet  the  sides  of  the  l)oppcr  before  use,  and  Avhere  the  hopper  is 
flnslied  bv  <'i  special- cistern  such  a  device  has  been  arranged  to  work 

automatically.  The  rear  part  of  a 
hopi)er  should  bi-  vertical  and  straight 
so  that  matters  will  droj)  immediately 
into  the  water  of  the  trap  without 
toucliing  the  sides  of  the  hopper. 
The  inside  of  hop]iers  should  be  very 
smooth,  and  for  this  reason  cartlien-' 
ware  is  much  preferred  to  enamelled 
j  iron,  because  the  enamel  scales  oif 
j  gradually.  In  order  to  have  as  little 
I  surface  as  possible  exposed  to  fouling, 
^  the  sides  of  the  hopper  should  be 
I  short,  which  is  in  some  accomplished 
I  by  having  the  trap  above  the  floor 
i  (see  Figs.  G2  and  6G).  The  apparent 
1  greater  cleanliness  of  the  pan,  valve 
j  or  plunger  closets  is  simply  a  delu- 
,  I  sion.  It  is  true,  the  hopper  will 
i  sometimes  have  its  sides  soiled  with 
j  excrcmcntitious  matter,  when  the 
i  supply  or  the  manner  of  flush  is  in- 
j  adequate.  But  the  defect  is  in  sight; 
it  shows  itself  to  the  person  using  or 
in  care  of  the  closet,  and  it  can  easily 
be  remedied  by  proper  occasional  application  of  hot  water,  soap  and  a 
scrubbing-brush,  Xotso  with  the  other 
closets.  The  dirty  nuitter  may  be  out 
of  sight,  but  it  often  remains,  hidden 
from  view,  in  those  parts  of  the  closet 
wliich  arc  not  easily 
accessible  and  there- 
fore never  cleaned 
or  inspected  until  a 
leakage  occurs,  or 
until  some  foul  odor 
com])els  the  house- 
holder to  call  for  the  "^ 
Fig.  63.  jilumber. 

The  great  merit  of  hoppers  lies  in 
their  simplicity  and  in  the  total  nh- 
sence  of  any  mechanical  ])arts,  whicli 


326 


STATE   BOARD   OF   HEALTH. 


[1881. 


sooner  or  later,  fail  to  work  pro})- 
erly,  especially  when  the  closet  is 
carelessly  used.  Much  depends 
with  a  hopper-closet  upon  the 
flush.  The  practice  of  turning  a 
stojjcock  and  thus  introducing  a 
feehle  stream  into  the  hopper, 
Avhich  whirls  around  its  inside, 
is  o]jjectionaI)le.  Hopper-closets 
should  always  be  provided  with 
fliisMng  cisterns  allowing  a  houn- 
tiful  su2}ply  to  rush  vertically 
downward  through  iila7'ge supply 
pipe  and  a  loell-sliaped  jiusliing 
rim.  Among  the  best  hoppers,  I 
mention  Hcllyer's    long  Artisan 


Hopper  (Figs.  63  and  65),  Hellyer's 
Artisan  Hopper  (Figs,  ^'l  and 
66)  having  trap  above  the  floor, 
A.  G.  Myers'  Niagara  Hopper 
(Fig.  68),  Demarest's  long  and 
short  earthen  hoppers,  Rhoads' 
hopper  (Fig.  67),  and  others. 
Ehoads'  porcelain  seated  hopper 
is  a  cleanly  device  forhospitals, 
schools,    factories,    railroad 
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depots,  public  Ijiiililing.s,  etc.,  provitlcd  it  is  well  flushecl,  .ind  only  where 
the  Jiiuirtinent  can  be  well  heated  in  winter,  as  otherwise,  the  sent  being 


cold,  tlie  closet  is  lialjle  to  be  inij)roi)erlv  used. 
The  JSIiagaru  lIop))er,  provided  with  a  wooden 
rim  for  a  seat,  attached  directly  to  the  bowl 
(Fig.  09),  will  answer  better  than  Khoad's 
hopi)er  in  exposed  places,  the  only  objection 
being  the  possible  absor^jtion  of  urine  through 
the  wood. 


Fig.  68. 


Fig.  (IT. 
Improved  thishing  cis- 
terns for  water  closets  are 
manufactured  in  great 
A^arieties;  Figs.  64-GG  il- 
lustrate some  of  these. 
Fig.   G4    shows    a    waste 
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])re venting  cistern,  which  is 
worked  by  a  depression  of  the 
setit  when  the  closet  is  used;  the 
flush  is  tlierefore  uutomatic. 
Fig.  G5  illustrates  a  waste 
preventing  cistern  Avhich  is 
operated  by  a  pull  and  tassel. 
In  Fig.  GG  the  valve  of  the 
cistern  is  o])ei.'ed  by  lifting 
a  handle  at  one  end  of  a 
fixed  lever,  the  other  end  of 
which  is  connected  by  a  chain 
to  a  second  lever  in  connec- 
tion with  the  valve. 


AVASHOUT   CLOSETS. 


I  have  grou})c'd  a  number  of  recently  invented  water-closets  into 
this  last  class  which  I  consider,  in  principle,  far  superior  to  any  of 
the  other  closets  for  the  following  reasons:  They  are  mostly  made  in 
one  single  i)iece  of  earthenware  and  are  entirely  free  from  any  mova- 
ble parts.  Moreover,  the  bowl  is  shaped  in  such  a  manner  that  its 
outlet  or  overflow  forms  a  very  efficient  Avater  seal  trap,  thus  obviating 
the  necessity  of  a  trap  under  the  closet.  All  Avashout  closets  have 
their  basin  so  shaped,  as  to  hold  a  large  quantity  of  Avater;  the  ad- 
vantages of  such  an  arrangement  have  been  already  stated.  A  wash- 
out closet  is  in  fact  only  a  modified  form  of  hopper,  the  improA^ement 
being  the  shape  of  the  basin  permitting  the  excrements  to  drop  into 
Avater,  and  forming  a  Avater  seal.  Different  means  are  employed  Avith 
the  closets  of  this  class  to  effect  a  discharge  of  the  bowl.  In  many 
the  doAvuAvard  rush  of  Avater  directed  through  proper  flushing  rims  so 
as  to  concentrate  its  main  force  at  tlie  outlet  of  the  basin,  drives  the 
contents  of  the  bowl  into  the  overflow,  and  thus  into  the  soil  pipe. 
In  others  a  jet  of  water  is  introduced  into  the  outlet  pijie  and 
cai'ries  all  Avater  from  the  boAvl,  partly  by  the  force  of  the  jet,  and 
partly  by  starting  a  siphoning  action.  In  still  others  a  partial  A'acuum 
is  created  by  different  means  in  the  outlet  and  a  true  siphonage  estab- 
lished. 

Among  the  washout  closets  I  mention:  the  California  Syphon  Jet 
closet  (Figs.  70a  and  70b),  the  National  Side  Outlet  closet* "(Fig.  71), 
Owen's  closet  (Fig.  72),  Bostel's  Brighton  Excelsior  closet  (Fig.  73), 

*Lately  introduced  into  this  country  by  Messrs.  Henry  C.  Meyer  &  Co.,  New  York. 
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r,q    TO 

SIPHON  J£T  CLOSET. 


the  Lambeth  ''Flushout"  closet  (Fig.  74),  Carmichael's  "  Washclown" 
closet  (Fig.  75),  Hellyer's  Vortex  closet  (Fig.  7G),  and  others.* 

Tlie  'SSiphou  Jet  Water  Closet,"  invented  hy  Wm.  Smith,  of  Sari 
Francisco,  is  shown  in  Fig.  70,  a  and  h.  It  is  manufactured  either  of 
iron  with  oartlien  bowl  {a),  or  entirely  of  earthenware  {h).  A  section 
through  the  closet,  showing  the  ai^plication  of  the  jet,  is  shown  in 
Fig.  70«;  a  view  of  the  earthenware  closet  is  shown  in  Fig.  70J. 
The  emptying  of  the  closet  is  effected  by  means  of  a  jet  introduced 

at  the  lowest  jioint  of  the 
bowl  and  delivering  into  the 
inclined  leg  of  the  closet.  This 
jet  carries  all  water  out  of  the 
basin,  while  a  small  stream 
from  the  fan  spreader  in  the 
bowl  is  intended  to  rinse  and 
wet  the  sides  of  the  closet. 
After  emptying  the  closet  a 
slow  after-flush  trickles  into 
the  bowl,  refilling  it  to  the 
proper  height  of  the  overflow, 
thus  making  it  ready  for  an- 
other operation. 

The  water  for  jet  and  flush 
is  supplied  either  from  a  spe- 
cial cistern,  to  be  worked  by  a 
pull,  or  automatically  by  a  de- 


pression of  the  seat,  or  else  through  a  valve  (Fig.  70  h),  operated  by 
lever  and  i)ull.  A  large  su])ply  pipe  (1^-inch)  from  tank  to  bowl  is 
necessary  to  make  the  jet  effective.  A  large  head  of  water — say  U  to 
12  feet — is  desirable  to  work  the  closet  satisfactorily.  Each  flush  re- 
quires about  3  gallons  of  Avater  and  preferably  more.  In  places 
where  the  whole  water  sui)ply  of  the  house  has  to  be  raised  by  pump- 
ing, the  large  amount  of  flushing  water  re(iuircd  may  be  an  obstacle 
to  the  use  of  the  closet.  In  other  cases  it  may  prove  a  difficult 
matter  to  locate  the  water-closet  cistern  sufficiently  high  above  the 
bowl.  But  in  places  where  water  is  ample  (supplied  under  pressure) 
and  ceilings  high,  the  closet  works  to  great  satisfaction.  It  is  strong, 
durable,  most  cleanly,  without  any  movable  parts,  and  holds  a  large 
l)ody  of  water  in  its  basin;  it  has  a  large  water-di})  for  a  traj)  but  no 
foul  matters  can  possibly  lodge  in  the  latter  as  the  force  of  the  jet  is 
introduced  at  the  very  point  where  accumulations  of  solids  arc  most 
likely  to  occur  in  common  traps. 

*  Two  lately  introduced  Americnn  wiiBhont  closets  are  the  "  Dececo  "  closet,  inventea  by  Col. 
Wariiif',  sold  by  A.  G.  M vers'  Sanitaiv  Depot,  N.  Y-,  and  the  "  Tidal  Wave  "  closet,  sold  by  Messrs, 
Henry  Ruber  &  Co.,  N.  Y. 
41 
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Hellyer's  Vortex  closet  is  shown  in  Fig.  76.  It  is  made  of  finely 
o-liized  white  ware.  "A  trap  is  formed  in  this  closet  in  conjnnction 
with  the  basin  in  sneh  a  manner  tliat  the  montli  or  dip  of  the 
trap  forms  the  l)ottom  of  the  basin.     By  this  arrangement  a  body 

of  water  is  always  made  to  stand  in 
■  the  bottom  of  the  l^asin  or  in  the 

inlet    of   the    trap    to   receive    the 


/NATIONAL      SIDE  OUTLET  CLOSET. 

riQ.  7Z  . 


LAMBETH    FLUSH  OUT  CLOSET. 

riq-     75 


CAHM/CHAEL  's  tVAS/y-MOtW    ClOSETl 


OWEN'S  CLOSET. 
FIQ.  .  73. 


riQ  76 


(rff^ 


H£LLY£FI  S  VU/iTEX    CLOSET. 

deposit.     The    water   standing   in 

the   basin is  about 

BOSTEi  s  EXCELS! Oft  CLOSET  5  ij^chcs  deep.  The  configuration 
of  the  basin  is  such  that  the  excrement  shall  not  touch  the  sides  be- 
fore passing  into  the  standing  water  in  the  closet.  By  this  arrange- 
ment of  ba^sin  and  trap  the  full  vertical  force  of  the  incoming  water 
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supply  is  brought  to  bear  upon  tlic  standing  wafer  of  tlie  trap,  instead 

of  spending  its  strengtli  upon  the   basin Hence,  witli 

any  fair  flush  of  water,  no  excrement  is  left  l)eliiiHl,  either  in  the 
basin  or  traj),  but  both  are  well  washed  out  after  every  usage  of  the 
closet."  This  Vortex  closet  may  be  supplied  either  from  a  cistern  or 
from  ii  valve.     It  is  sold  by  Henry  C.  iMeycr  &  Co.,  N.  Y. 

The  Cariniehael  "  Washdown  "  Closet  (Fig.  75)  is  very  similar  to 
the  Vortex  Closet;  both  these  closets  as  well  as  all  others,  excejit  the 
"  Siphon  Jet  Closet,"  are  English  closets,  and  seem,  of  late,  to  be 
preferred  in  England  to  other  styles  of  water-closets.  The  three 
closets,  shown  in  Figs  71,  73  and  74,  have  the  basin  and  outlet  shajjcd 
so  as  to  hold  water  and  also  have  an  earthenware  trap  above  the  floor; 
Fig.  72  is  a  closet  with  a  double  trap.  Most  of  these  closets  have 
ventilating  attachments  and  inspection  holes. 

As  these   closets  dispense  with   the  lead  S  trap  underneath,  it  be- 
F,G  77.  comes  of  the  greatest  importance  to  have 

a  tight  connection  between  the  closet 
outlet  and  the  soil  pipe.  Fig.  77  illus- 
trates the  manner  of  making  such  a  joint. 
A  lead  thimble  is  connected  by  a  wiped 
"'joint  to  a  brass  ferrule,  which  is 
caulked  into  the  hub  of  the  soil  pipe. 
The  lead  thimble  is  enlarged  at  the  io\\ 
and  the  earthenware  flange  of  the  closet 
inserted  into  it,  resting  with  its  horizon- 
tal flange  upon  a  ring,  made  either  of 
soft  india  rubber  or  of  oakum,  saturated 
with  red  lead.  The  wood  screws  drawn 
li rough  the  earthen  flange  effectively  tighten  the  connection.* 


It  is  believed  that  the  above  classification  covers  the  principal  known 
devices  for  the  reception  and  removal  of  faecal  matters  by  the  water- 
carriage  system.  The  merits  and  defects  of  the  different  types  of 
water-closets  have,  I  believe,  been  sufficiently  explained  to  guide  in 
the  selection  of  a  proper  closet. 

I  have  omitted  latrines  or  trough  water-closets,  which  arc  some- 
times used  in  pnldic  schools,  factories,  tenements,  etc.  A  good  sub- 
stitute for  these  may  be  found  in  a  number  of  earthenware  hoi)pers, 
such  as  Rhoads',  Hellyer's  or  the  Niagara  hopper,  flushed  by  an  auto- 
nnitic  arrangement  (^[cFarland's  or  Field's  tank),  entirely  independent 
of  the  carelessness  or  foriietfulness  of  the  user  of  the  closet. 


*  This  same  connection  should  be  need  for  joints  between  earthen  hoppers  and  lead  traps. 
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The  almost,  universal  custom  of  encasing  the  water-closet  in  tiglit 
woodwork  I  (lecideclly  condemn,  ^^cntilation  is  impossible  under  the 
seat,  and  as  the  floor  of  ten  becomes  wetted  with  urine  or  water  spilled 
through  careless  use  of  the  closet,  readily  absorbing  the  fdthy  liquid, 
it  will  constantly  remain  damp  and  emit  unpleasant  odors  into  the 
apartment. 

As  an  abundant  supply  of  water  is  most  essential  to  the  interior  of 
the  bowl  and  closet,  so  is  plenty  of  light  and  air  indispensable  to  the 
outside  of  the  closet.  A  water-closet  should  stand  free  on  the  floor, 
readily  accessible  on  all  sides.  The  only  woodwork  necessary  is  the 
seat;  this  should  be  hinged  and  leaned  against  the  rear  or  side  wall, 
when  the  closet  is  not  in  use.  Such  an  arrangement  looks  especially 
neat  where  the  floor  is  laid  in  tiles,  and  if  the  water-closet  is  entirely 
of  white  crockery  ware,  for  instance  a  Niagara  or  Hellyer  hopper,  an 
earthenware  Siphon  Jet  or  other  wasli-out  closet. 

Col.  Geo.  E.  Waring,  Jr.,  thus  describes  such  an  arrangement:*  a 
closet,  "made  of  white  earthenware,  and  standing  as  a  wliite  vase  in  a 
floor  of  white  tiles,  the  back  and  sidewalls  being  similarly  tiled,  there 
))eing  no  mechanism  of  any  kind  under  the  seat,  is  not  only  most 
cleanly  and  attractive  in  appearance,  but  entirely  open  to  inspection 
and  ventilation.  The  seat  for  this  closet  is  simply  a  well-finished 
hardwood  board,  resting  on  cleats  a  little  higher  than  the  top  of  the 
vase,  and  hinged  so  that  it  may  be  conveniently  turned  up,  exposing 
the  closet  for  thorough  cleansing,  or  for  use  as  a  urinal  or  slop  hopper. 
Such  closets  ought  entirely  to  do  away  with  the  use  of  urinals  in  pri- 
vate houses,  and  if,  for  convenience  or  to  prevent  the  possibility  of 
baths  being  improperly  used,  separate  slop  sinks  are  desired,  these 
should  be  constructed  like  the  hopper  closet,  the  outlet  being  pro- 
tected with  a  movable  basket  of  wire  cloth  made  for  the  purpose." 

The  arrangement  suggested  adds,  of  course,  to  the  expense  of  a 
water-closet,  but,  where  white  Miuton  tiles  should  prove  too  costly,  a 
plain  cement  floor,  or  slate,  or  else  enamelled  tin  may  be  substituted 
for  them. 

Wlierever  woodwork  is  used  for  the  sake  of  better  appearance  of 
closets  having  mechanical  parts  (plunger  closets,  valve  closets),  at 
least  the  riser  should  be  arranged  with  lattice  work  or  a  great  number 
of  perforated  holes  to  provide  ventilation  under  the  seat. 

It  is  desirable  to  locate  water-closets  near  an  outer  wall,  but  this  is 
not  always  possible  in  American  city  dwellings.  The  apartment  should 
have  ample  light  and,  wherever  possible,  a  window  opening  on  the  ex- 
terior of  the  house  for  ventilation.  Where  such  a  window  cannot  be 
arranged  special  ventilation  of  the  apartment  must  be  provided.     Tin 

*See  Scribner's  Magazine  for  June,  1881,  "  The  Sanitary  Condition  of  New  York  City" 
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or  galvanized  iron  pipes,  cxtendocl  —  iudepcndenth'  for  each  apart- 
ment—  thr()U<;"li  the  roof  give  good  results,  especially  if  a  constant 
draft  is  created  in  them  by  a  gas  Jet.  Fresh  air  should  he  supjdied  to 
the  apartment,  either  l)y  l)linds  in  the  door,  or  else  l)y  cutting  away  the 
lower  two  or  three  inches  of  the  door. 

Sometimes  a  s[)ecial  vent  i)ipe  is  attached  to  the  closet  bowl,  leading 
into  a  constantly  heated  flue,  used  for  this  i)ui"[)ose  0)ilij\  or  else  an 
upward  draft  is  created  in  the  vent  pipe  by  connecting  it  with  a 
chanibei',  in  which  a  gas  jet  is  l)urning,  and  the  outlet  pipe  of  which 
enters  the  flue,  or  extends  uj)  to  the  roof.  Such  a  venting  of  the 
closet  bowl  is  provided,  for  instance,  in  the  Zane  plunger  closet,  in 
R.  D.  0.  Smith's  "  Odorless  Ho])pcr  Closet,"  in  the  "  Worcester 
IIop])er''  and  others.  Fig.  51  shows  the  pan  closet,  and  Fig.  61  the 
common  ho])per  arranged  with  such  ventilation  directly  under  the 
seat,  by  using  an  annular  flat  zinc  tube,  provi<lcd  with  a  number  of 
0})cnings  at  the  inner  edge. 

It  would  be  a  serious  mistake  to  run  such  vent  pipes  into  a  kitchen 
flue,  and  far  more  so  to  run  them  into  any  other  chimney  of  a  ]>uild- 
ing.  There  is  at  times  a  downward  draft  in  these  —  even  in  the 
kitchen  flue,  the  fire  of  which  may  go  out  over  night — ,  and  thus 
offensive  gases  from  the  closet  would  be  carried  into  the  house. 
Another  reason  against  such  a  course  is  that  small  vent  pipes  would 
soon  become  obstructed  by  soot.  The  best  course,  where  a  special  flue 
has  not  been  arranged,  is  to  run  the  vent  pipes  along  some  heated  flue 
up  to  the  roof,  and  terminate  their  ends  at  a  point  where  they  are  well 
exposed  to  the  currents  of  air. 

It  would  almost  seem  superfluous  to  state  that  vent  ])ipes  from 
closet  bowls  should  never  enter  a  soil  or  waste  pipe,  or  a  vent  pipe 
from  traps.  But  such  cases  are  not  rare,  and  an  instance  of  such 
pernicious  practice  —  which  should  be  considered  either  as  criminal 
carelessness  or  else  as  utter  stu))idity  and  inability  of  the  mechanic  — 
was  related  to  me  only  a  short  wliile  ago. 

No  amount  of  ventilation,  however,  will  keej)  the  air  of  the  apart- 
ment pure  unless  the  water-closet  is  frequently  and  thorougidy  washed 
and  scrubbed.  Such  cleansing  is  much  facilitated  with  the  above 
suggested  arrangement  of  a  water-closet. 

The  following  valuable  remarks  of  Mr.  Edward  S.  Philbrick  upon 
this  subject  so  fully  express  my  own  views,  that  I  quote  them  in 
exfenso:*  "  The  location  of  plumbing  fixtures  in  dark  corners,  under 
stairways  and  in  closed  closets  is  alwa3's  to  be  avoided.  Such  fixtures, 
even  if  of  the  best  materials  and  design,  need  frequent  washing  and 
even  scalding  to  keep  them  sweet,  and  the  more  light  and  air  can  be 
admitted  to  them,  the  more  likely  will  the  occupant  be  to  enforce  such 

♦See  articles  on  "  Domestic  Sanitation,"  in  the  Sanitary  Engineer,  vol.  II. 
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cleanliness.  The  best  authorities  in  England  recommend  the  location 
of  water-closets  outside  the  house  walls,  in  towers  or  outside  appendages. 
The  rigor  of  our  climate  forbids  such  an  arrangement  in  the  Northern 
States,  but  they  can  often  be  so  placed  near  the  outer  wall  of  the 
house  as  to  allow  of  a  window  for  the  direct  admission  of  light  and 
air,  i.  e.  in  the  same  apartment.  This  can  be  done  in  all  sulmrban 
houses  without  an  undue  sacrifice  of  light  in  the  living  and  sleeping 
rooms,  tliough  city  houses  can  rarely  afford  anytliing  better  than  sky- 
light and  well  light  for  them Tiie  water-closets  on 

the  basement  floor  are  generally  the  source  of  much  trouble  hy  inju- 
dicious location  and  subsequent  neglect.  The  rareness  of  the  inspection 
generally  given  to  such  fixtures  by  lieads  of  families  renders  it  all  the 
more  needful  to  ]ilace  them  where  they  can  be  readily  and  easily 

cleaned   and    well   aired But  however  good    the 

apparatus  and  however  well  located,  nothing  will  compensate  for 
neglect  by  the  occupants  of  the  house.  Frequent  aj^plications  of  hot 
water  and  soap  are  Just  as  needful  to  the  surfaces  of  such  fixtures  as 
to  the  bodies  of  the  persons  who  use  them.  Of  course  the  woodwork 
about  them  should  be  so  put  together  as  to  be  readily  taken  apart 
without  tools  by  any  house-maid,  to  be  periodically  cleaned  and  aired. 
What  is  the  custom  in  this  resi)ect?  Expensive  apparatus  is  often 
seen  so  boxed  up  In'  screwed  and  even  nailed  Joinery,  that  the  spaces 
so  enclosed  are  practically  inaccessible  and  soon  become  abominably 
foul  from  spatterings.  The  less  amount  of  woodwork  the  better,  but 
by  all  means  have  the  whole  so  as  to  be  ready  of  access  without  the 
need  of  so  much  as  a  screwdriver,  and  let  every  house-maid  be  taught 
the  necessity  of  a  regular  routine  in  the  cleansing  operations,  scalding 
and  scouring  every  surface  which  has  been  exposed  either  to  the 
spattering  of  urine,  or  even  to  the  perspiration  of  the  body.  It  may 
not  be  always  possible  to  enforce  such  discipline,  but  the  less  it 
is  enforced,  the  more  important  become  the  items  of  light,  air  and 
simplicity  of  construction,  as  aids  in  the  same  direction.  The  latter 
are  generally  under  the  control  of  the  architect,  and  his  mistakes  of 
planning  entail  ?iperma7ienl  and  incurable  evil,  which  it  is  therefore 

all  the  more  important  to  avoid." "  While  every 

aid  should  be  given  to  cleanliness  by  simplifying  the  apparatus,  no 
amount  of  perfection  in  this  respect  will  avoid  the  need  of  constant 
thought  and  care  on  the  part  of  those  who  use  the  fixtures,  as  well  as 
those  whose  -dut}^  it  may  be  to  cleanse  them.  Such  i^erfections  of 
apparatus  are  but  aids,  and  though  not  to  be  ignored  by  any  means, 
are  after  all  but  of  little  avail  if  the  people  who  use  them  are  reckless 
and  wanton  in  their  habits.  It  is  difficult  enough  to  keep  such  ap- 
paratus in  good  order  in  private  houses  where  not  used  by  any  one 
beyond  the  supervision  of  the  head  of  the  family,  but  the  trouble  in- 
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creases  in  ii  manifold  ratio  where  fixtnres  are  api)lied  in  hotels  or  ])ul)- 
lic  places,  or  in  tenements  to  be  nsed  by  more  tinm  one  family." 


F  L  I' S 1 1 1  N  ( ;    A 1'  F  L I A  N  C  ES. 

h'liishiiia-  lanks  should  be  provided  in  a  system  of  house  drainage, 
whenever  it  is  impracticable  to  lay  the  drain  at  an  inclination  which 
will  secure  a  sullieient  cleansing  tiow.  The  idea  underlying  most  of 
these  Hushing  arrangements  is  the  accumulation  of  a  small  ilow  of 
water — often  merely  a  driblet — whicii  continuously  running,  at  a 
sluggish  rate,  would  not  be  able  to  remove  de})osits  in  the  drain. 
Whenever  this  water  has  accumulated  to  a  large  volume,  the  flush 
tank  is  automatically  em})fied  and  its  contents  are  driven  with  a 
sudden  rush  tiirough  the  drain.  As  this  may  be  repeated  as  often  as 
found  necessary  the  inside  walls  of  the  drain  may  be  kept  thoroughly 
cleansed  and  any  decomposition  of  organic  matter  is  thus  eflfectnally 
l)revented. 

There  are  nniny  varieties  of  flush  tanks,  such  as  Field's  Siphon 
tank,  McFarland's  Tilting  tank,  Shone's  flush  tank,  Maguirc's  tank, 
Rhoads",  Hydcs',  Ivors',  Wilson's,  Guiniere's  tanks  and  others. 

Field's  flush  tank  is  the  invention  of  the  well-known  English  engi- 
neer,   Eogers   Field,    and    has 
been  used  with  success  in  this 
country.     Fig.  78  illustrates  his 
small  tank  of    about  30  or  -40 
gallons  capacity,  made  in  earth- 
enware or  cast  iron.     When  the 
tank  is  nearly  full  an  additional 
discharge  of    about   a  pail   of 
water  starts  the  sijihon,  thus  the 
contents  of  the  tank  are  rapidly 
discharged.     This  tank  may  be 
fed   by^  the  wastes  from  Avash- 
howls,     bath- 
tubs, etc.     It 
should  not  re- 
ceive  wastes 
from  water- 
closets.     Fig. 
j^iG,    78.  "i^    illustrates 

the  a)i)iul(ir  .sipJion  of  Rogers  Field,  which  may  be  placed  either  in  a 
tank  of  brick  masonry  (Fig.  80),  or  into  an  iron  cistern  (Fig.  81), 
or  tank  of  wood,  lined  with  lead.  A  in  both  illustrations  is  the 
annular  siphon  fitted  into  the  tank  B.     The  longer,  inner  limb  of 
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siphon  reaches  into  the  trapping  box  or  lower  water  chamber  C,  in 
which  the  water  level  is  kept  at  about  Vr  inch  below  the  end  of  inner 
limb  of  siphon  by  means  of  a  secondary  siphon  or  weir  arrangement 
(not  shown  in  cuts).  When  the  water  from  faucet  E  has  filled  the 
tank  so  that  the  water  rises  to  the  top  of  the  longer  (inner)  limb  of 
the  siphon  (as  shown  l^y  a  dotted  line)  it  overflows, 
Init  is  guided  by  a  conical  shaped  adjutage  to  drop 
clear  of  the  sides,  and  seals  the  mouth  of  lower  limb. 
In  falling  the  water  carries  air  with  it,  which  is  thus 
displaced  and  driven  out  at  mouth  of  inner  limb  in 
trapping  box.  A  slight  vacuum  is  gradually  created  in 
the  discharging  limb,  sufficient  to  start  the  siphon, 
which  rapidly  empties  the  tank.  As  soon  as  air  is 
admitted  through  outer  limb  of  siphon,  its  action  is 
stopped,  all  the  water  in  the  inner  limb  drops  into  the 
water  chamber,  and  the  auxiliary  siphon  —  or  else  the 
weir  arrangement  —  lowers  the  water  line  in  trapping 
box  about  Vs  inch  below  mouth  of  inner  limb.  Air 
Fig.  79.  enters  at  this  place  and  completely  breaks  the  siphon, 
the  tank  is  then  ready  for  another  discharge.  The  stopcock  can  be 
regulated  to  fill  the  tank  more  or  less  rapidly,  according  to  option. 
Small  tanks  are  well  adapted  for  flushing  a  row  of  hopper-closets  or 


urinals  automatically.  Larger  tanks  are  used  for  flushing  house 
drains,*  but  are  ecpially  well  adapted  for  sewage  disposal  works,  which, 
however,  do  not  come  within  the  scope  of  this  essay.  


*Aud  also  for  llushlus  town  sewers,  as  at  Memphis  and  other  places. 
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McFarland's  tank  is  shown  in  Figs.  82  and  82a.  It  works  by 
gravity,  and  is  simply  a  bucket  Imng  in  a  cistern,  Avorking  in  brass 
journals.     As  soon  as  filled  by  a  faucet  regulated  to  let  the  water  in 


Fig.  82. 


Fig.  82a. 


slowly  or  quickly  as  desired,  the  bucket  ti])s  over  and  emiities  the 
entire  contents  at  once.  Tliis  tank  is  well  adapted  for  Hushing 
closets  or   urinals.      Kogcrs  Fields  tank   is   i)referred  by  many  on 

42 
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account  of  its  being  free  from 
all  movable  parts,  but  it  ig 
believed  that  the  tilting  tank 
can  be  constructed  so  as  to 
well  resist  any  wear  or  tear  of 
the  axis  and  journals. 

Fig.  83  shows  Shone's  ''Hy- 
draulic Siphon  Ejector,"  the 
invention  of  the  English  en- 
gineer Isaac  Shone.  It  may 
be  said  to  be  a  combination 
of  a  siphon  tank  and  a  tilting 
tank,  and  its  working  is 
readily  understood  from  the 
illustration. 

Fig.    84    shows    Maguire's 
SHONE  3  HYDRAULIC  XJ^-^^->  self-acting    flushing    tank, 

S/PHON    EJECTOR.  which  is  brought  into  action 

Avhen  the  tank  is  filled  by  the  overflow  delivering  into  a  vessel  sus- 
pended on  one  arm  of  a 
lever,  while  to  the  other 
the  outlet  valve  is  attached. 
The  Aveight  of  water  in  the 
vessel  lifts  the  valve,  the 
tank  is  discharged,  and 
then  the  vessel  empties 
its  Avater  through  small 
outlet  holes  at  its  bottom. 
This  tank  is  brought  into 
action  only  by  a  sudden 
addition  of  a  larger  vol- 
ume of  water  (same  as 
'Field's  self-acting  tank, 
I  Fig,  78). 


/^yq-  8^. 


MAGU/He's   SCLF-ACT/fS/G- 
FLUSHING  TANK 


CISTERNS. 

These  will  be  considered  here  only  in  so  far  as  they  have  any  con- 
nection with  the  drainage  system.  Both  under-ground  cisterns  and 
cisterns  in  the  attic  of  a  house  should  be  provided  with  an  overflow. 
The  usual  custom  has  been  to  connect  this  overflow-pipe  to  the  drain, 
or,  if  inside  a  house,  to  the  soil-pipe.     In  consequence  of  this  most 
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pernicious  practice  tlie  water  was  coTitaminatod,  and  since  water  is 
known  to  be  a  carrier  of  disease  germs  not  less  so  than  the  air,  sick- 
ness and  deatlis  were  traced  to  tliis  faulty  arrangement. 

No  overflow  from  a  cistern  for  cooking,  Avasliing  or  drinking  water 
should  be  connected  to  any  part  of  the  drainage  system  under  any  cir- 
circumstances.  Even  if  proi)erly  trapped  the  danger  is  not  removed, 
as  the  water  in  this  trap  evaporates,  and  as  an  overflow  seldom 
occurs,  no  water  refills  the  trap  and  drain  air  passes  freely  into  the 
tank.  This  overflow  should  be  made  to  run  into  the  gutter  of  the 
roof,  wherever  this  is  practicable.  In  cold  climates  or  in  exj^osed 
places  its  outlet  should  be  protected  by  a  flap-valve.  If,  for  some  rea- 
son, the  above  course  cannot  be  followed,  the  overflow  should  dis- 
charge over  an  open  sink  in  the  basement  or  cellar.  If  the  cistern  is 
located  outside  of  the  house  the  overflow  should  be  carried  to  some 
low  ]-)oint,  where  it  should  have  an  o])en  outlet.  Blow-offs  for  water- 
tanks  should  be  treated  similarly  to  the  overflow-pipe. 

Cisterns  for  storage  of  water,  used  for  drinking  and  cooking  pur- 
poses should  never  be  used  for  flusliiug  water-closets.  In  all  eases 
the  use  of  a  special  cistern  for  each  closet  or  for  a  group  of  closets  is 
recommended.  The  overflow  from  sucli  cisterns  should  empty  into 
the  closet  bowl. 

REFRIGERATORS. 

It  is  not  safe  to  have  a  direct  connection  between  a  refrigera- 
tor waste  and  drain  or  soil  pipes,  for  reasons  given  above  for  overflows 
of  cisterns.  Small  refrigerators  may  waste  into  a  pail  to  be  removed 
and  emptied  periodically.  Wastes  from  large  refrigerators  should 
empty  over  an  open  cup  with  a  Avaste  at  its  bottom,  provided  with  a 
reliable  mechanical  trap  and  connected  to  the  nearest  soil  pipe  or 
drain. 

SAFE    WASTES. 

In  order  to  prevent  the  flooding  of  floors  and  ceilings,  fixtures, 
such  as  wash-bowls,  bath-tubs,  water-closets,  etc.,  are  mostly  lined  with 
a  safe  of  sheet  lead,  provided  witli  a  waste  pipe.  In  bad  plumbing 
work  these  "drip  pipes  "  are  either  joined  into  the  nearest  soil  or 
waste  pipe— often  even  without  a  trap — or  else,  in  the  case  of  water- 
closet  safes,  are  made  to  run  into  the  water-closet  trap.  Such  drip 
pipes  should  not  be  connected  at  all  to  the  drainage  system.  They 
should  run  vertically  downward  to  the  cellar,  and  open  either  over  a 
sink,  or  terminate  at  the  cellar  ceiling.  Should  it  be  feared  that  the 
drip  pipes  might  become  the  channels  for  leading  the  cellar  air  into 
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tlie  upper  rooms, tlicir  mouths  sliould  be  closed  with  paper,  glued  over 
them,  or  the  pipes  should  have  an  upward  beud,  closed  by  a  Ijall, 
which  is  prevcuted  from  dropping  l^y  wire  bands. 

RAIN    LEADERS. 

Rain-water  pipes  may  be  of  galvanized  wrought  iron,  or  of  tin; 
when  laid  inside  of  a  house  they  should  be  of  cast  iron  and  their 
Joints  treated  in  all  respects  as  those  of  soil  pipes.  Before  joining 
the  house-drain  they  sliould  be  trapped,  if  such  junction  is  made  be- 
yond the  main  running  trap  of  the  drain,  and  the  trap  of  the  leaders 
should  be  sufficiently  deep  in  the  ground  to  prevent  its  water  from 
freezing.  If  rain  leaders  join  the  drain  inside  of  the  house  they 
sliould  not  have  a  special  trap.  Sometimes  a  leader  delivers  into  the 
main  trap  of  the  drain  (Fig.  4)  and  thus  helps  to  cleanse  the  trap. 

Rain  leaders  should  never  be  used  as  soil  pipes  nor  should  they  be 
solely  depended  upon  to  ventilate  tiic  drain;  and>  on  the  other  hand, 
soil  pipes  should  never  be  used  to  carry  rain  water  from  the  roof. 

In  making  a  sanitary  examination  of  the  Executive  Mansion  at 
Washington,  under  direction  of  Col.  Geo.  E.  Waring,  Jr.,  the  writer 
had  occasion  to  see  an  instance  of  the  violation  of  this  rule.  The 
main  soil  pipe  in  the  building  was  a  10-inch  (I)  cast  iron  pipe,  which 
served  the  double  purpose  of  receiving  the  discharge  from  three 
water-closets,  a  urinal,  a  slop  sink  and  some  wash-bowls  and  bath- 
tubs, and  also  all  the  rain-water  from  the  roof.  At  each  rain-fall 
this  large  pipe  received  ample  flushing,  but  in  times  of  prolonged 
droughts  its  inner  walls  became  thoroughly  slimed  and  foul  with  ex- 
cremental  and  other  matter.  In  times  of  violent  rainstorms  the 
water  rushing  down  the  10-inch  pipe  and  jmssing  the  branch  wastes, 
very  likely  siphoned  all  water  out  of  the  traps,  thus  leaving  the  house 
unprotected  against  the  foul  gases  of  the  soil  pipe. 

DRAINAGE    OF     CELLARS. 

It  remains  to  discuss  the  proper  method  of  removal  of  excessive 
moistiire  from  the  soil  under  and  around  a  dwelling.  Unless  this  is 
properly  attended  to  cellars  of  houses  will  be  continually  damp,  the 
brick  or  stone  walls  will  readily  absorb  the  moisture  by  cajnllary  at- 
traction and  an  excess  of  watery  vapor  will  fill  the  house.  The  well- 
known  researches  of  Dr.  Bowditch  of  Massachusetts,  and  of  Dr. 
Buchanan  in  England,  have  clearly  established  the  relation  of  exces- 
sive soil  moisture  to  certain  diseases,  notably  consumjjtion,  bronchitis, 
pneumonia  and  other  diseases  of  the  lungs. 

Dr.  Parkes,  in  his.  admirable  "Manual  of  Practical  H^-giene" 
speaks  about  diseases  connected  with  moisture  and  ground-water  as 
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follows:  "  Dampness  of  soil  may  presumably  affect  health  in  two 
ways — (I)  by  the  effect  of  the  wntev,  per  se,  causing  a  cold  ^<o\\,  a 
misty  air,  and  a  tendency  in  persons  living  on  such  a  soil  to  catarrh 
and  rheumatism;  and  (2)  by  aiding  the  evolution  of  organic  eman- 
ations. The  decom^xisition  which  goes  on  in  a  soil  is  owing  to  four 
factors,  vi/:  presence  of  decomposable  organic  matters  (animal  or 
vegetable),  heat,  air  and  moisture.  These  emanations  arc  at  present 
known  only  by  their  effects;  they  may  be  mere  chemical  agencies,  but 
more  probably  they  are  low  forms  of  life  wliicli  grow  and  propagate 
in  these  conditions.  At  any  rate,  moisture  a])))ears  to  be  an  essential 
element  in  their  production.  The  ground-water  is  i)resumed  to  affect 
health  by  rendering  the  soil  above  it  moist,  either  by  evai>oration  or 
capillary  attraction,  or  l)y  alternate  wettings  and  dryings.  A  moist 
soil  is  cold,  and  is  generally  believed  to  predispose  to  rheumatism, 
catarrh  and  neuralgia.  It  is  a  matter  of  general  experience  that  most 
persons  feel  healthier  on  a  dry  soil.'' 

In  order  to  keep  the  level  of  the  sub-soil  water  l)elow  a  certain 
depth  artificial  channels  should  be  provided,  laid  at  that  depth  and 
sloping  towards  some  proper  outlet  which  will  remove  all  surplns 
water.  These  channels,  Avhicli  carry  off  only  clean  water,  are  also 
called  drains  (this  being  the  original  meaning  of  the  word). 

Under  the  foundation  walls  of  the  house  trenches  dng  for  this 
purpose  should  be  filled  with  loose  or  broken  stones.  Drains  (com- 
mon tiles)  should  be  placed  two  or  three  feet  below  and  under  the 
cellar  floor,  with  0})en  joints,  care  being  taken  to  prevent  any  intrusion 
of  earth  at  the  joints. 

The  only  ditficulty,  from  a  sanitary  point  of  view,  consists  in  find- 
ing a  proper  outlet.  If  the  house  is  a  country  residence  with  amjjle 
ground  around  it,  and  especially  if  the  land  is  not  level,  but  slopes  to 
some  distant  valley  or  creek,  it  is  very  easy  to  continue  the  main  cellar 
drain  with  a  sufficient  ])itch  to  some  gutter  or  open  ditch,  into  which 
it  may  discharge. 

The  case  becomes  difficult  with  city  houses,  on  narrow  lots,  with  no 
other  outlet  available  but  the  sewer  under  the  street.  A  direct  con- 
nection between  the  cellar  drain  and  the  sewer  is  forbidden  for  well- 
known  reasons,  and  even  the  interposition  of  a  water-seal  trap  may 
not  be  regarded  as  a  sufficient  safeguard,  for  during  periods  of  droughts 
the  water  evaporates,  allowing  the  gases  from  the  sewer  to  pollute  the 
ground  under  the  house. 

The  drain  should  run  into  a  mason's  trap  with  dcej)  water-seal  and 
filled  with  coarse  sand  or  fine  gravel,  and  before  joining  the  sewer  the 
drain  should  be  trapped  by  a  running  trap,  into  which,  if  practicable, 
a  leader  should  discharge.  Another  arrangement  is  to  trap  the  cellar 
drain,  and  to  provide  an  outlet  for  gases  which  may  force  the  trap,  by 
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a  vertical  pipe,  on  the  house  side  of  tlie  trap,  and  opening  on  tlie  sur- 
face of  the  ground.  This  is  sometimes  done,  wlien  the  sewer  is  in  an 
alley  at  the  rear  of  tlie  house,  and  an  open  yard  gully  may  be  con- 
nected to  the  vertical  vent  pijjc  to  supi)ly  the  running  traj)  with 
water. 

Fig.  85  shows  a  method  of  draining  cellars  of  city  houses,  as  recom- 
mended by  the  "Sanitary  Engineer,"  Vol.  4,  and  explained  thus  as 
follows:  **  Where  houses  are  built  in  continuous  blocks,  as  in  cities, 
the  arrangement  shown  is  ajipropriate.  In  this  case  the  pipe  under 
the  basement  or  sub-cellar  floor  should  be  of  unglazed  tiles,  laid  with- 
out mortar  of  any  kind,  so  that  the  ground  water  can  get  in  at  any 
joint,  perhaps  it  is  not  a  tight  drain,  but  a  porous  one,  for  clean 
water  only,  it  need  not  be  made  easy  of  access,  but  can  be  closed. 
Some  peoj)le  connect  the  ground  drain  under  the  water  with  the 
outer  trap,  but  it  is  not  so  good  a  plan  as  the  one  shown  in  the  cut, 
for  the  following  reason:  In  that  case  the  trap  water  sets  back  into 
the  ground  drain  and  stands  there  without  circulation,  except  at  such 
rare  intervals  as  the  ground  drain  is  in  active  use.  This  occurs  so 
seldom,  that  the  opening  where  it  discharges  into  the  trap  is  liable  to 
get  closed  up  l)y  fa?cal  matter  and  other  substances  which  pass  by  the 
orifice,  and  the  ground  drain  has  generally  insufficient  fall  to  enable 
its  contents  to  crowd  through  such  a  pasty  plug  and  clean  itself.  The 
longer  this  plug  remains,  the  more  compact  it  becomes. 

During  the  winter  season,  and  as  long  as  houses  are  heated  by  fires, 
there  is  always  an  inward  pressure  of  air  at  all  cracks  and  orifices  near 
the  basement,  and  the  air  which  is  in  these  ground  drains  will  at  such 
times  press  upward  through  any  pores  and  channels  that  can  be  found 
in  the  cellar  floor,  gradually  and  surely  working  its  way  into  the 
house.  The  ground  drain  is  deeply  covered  and  inaccessible,  so  that 
if  by  any  chance  it  becomes  defiled  by  sewage,  it  is  next  to  impossible 
to  clean  it.  It  is,  therefore,  very  important  that  these  ground  drains 
should  be  kept  quite  free  from  aiiy  possible  contamination  Avhere  con- 
necting with  the  sewage  drain. 

It  is  generally  advisable  to  put  the  ground  drains  as  deep  as  two  or 
three  feet  below  the  cellar  floor  Avherever  an  outlet  can  be  found  at 
such  a  level,  and  this  generally  precludes  the  possibility  of  getting 
much  fall  where  these  ground  drains  enter  the  main  house  drain. 

In  consequence  of  this  condition  of  things,  a  very  slight  obstruction 
in  the  house  drain  trap,  such  as  may  happen  from  the  deposit  of  a  bit 
of  cloth,  a  broken  tea-cup  or  tumbler  in  any  water  closet  above,  by  a 
servant  who  thinks  water-closets  are  made  to  hide  such  things,  would 
serve  to  back  up  all  the  sewage  of  the  house  into  the  ground  drain, 
if  care  is  not  taken  to  prevent  such  an  event. 

If  arranged  as  shown  in  the  plan  above,  a  stoppage  in  the  main  trap 


Fig.  85. 
J.— Vault  with  perforated  man-hole 
S— Main  trap  with  open  end. 

C— Ball  valve    trap  on    the  tile  drain, 

described  in  the  test. 
i>_Open-jointed   tile  drain  for  removing 

ground  water. 
j&— Cast  iron  house  drain  along  the  cellar 

wall,  or  in  an  accessible  position. 

^—Grease  trap. 

G— Connection  of  the 
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would  cause  an  overflow  in  the  man-hole,  which  should  be  inspected 
frequently  and  can  be  cleaned  out  when  occasion  requires.  But  if,  as 
may  often  happen,  it  is  not  possible  to  get  fall  enough  to  ju'cvent  such 
a  stoppage  backing  up  the  sewage  into  the  ground  drain,  some  special 
safeguard  must  be  applied  in  the  shape  of  a  mechanical  valve.  Such 
valves  are  not  to  be  generally  recommended  in  pipes  where  sewage 
flows,  but  this  ground  drain  is  su])posed  to  carry  nothing  but  clean 
water.  Under  such  conditions  a  valve  may  answer  a  good  i)uriiose. 
Metal  valves,  and  even  brass  ones,  are  subject  to  corrosion,  which 
would  seal  them  fast  to  their  seats  if  not  often  lifted. 

A  good  form  for  this  place  is  a  ruljlx'r  ball  valve  arranged  as  in 
Bower's  trap.  But  the  trap  should  be  specially  constructed  for  this 
purpose,  with  a  seal  of  at  least  tAvelve  inches  depth.  The  clearing- 
screw  should  of  course  be  on  top  instead  of  at  the  bottom  in  this 
case,  and  should  be  examined  for  removal  of  sand  or  silt  which  the 
water  may  possibly  bring  in,  es2)ecially  during  the  first  flow  after  the 
drain  is  constructed.  The  space  around  this  trap  where  the  water 
enters  it,  should  be  well  grouted  with  hydraulic  cement  to  prevent 
any  back  flow  outside  the  pipe,  in  case  of  obstruction  of  sewage, 
while  the  valve  in  the  trap  will  prevent  it  on  the  inside.  Such  a  trap 
in  such  a  position  will  hold  its  water  for  years,  but  should  he  inspected 
at  least  tivice  a  year,  because  it  is  of  great  importa7ice  to  keep  it  free 
from  sand  and  supplied  loitli  toater. 

If  the  connection  with  the  main  drain  were  to  be  made  beyond  the 
trap  in  the  latter,  we  should  lose  the  additional  safeguard  of  that  traj> 
against  the  admission  of  sewer  air,  which  safeguard  it  is  best  to 
retain. 

It  is  e(iually  important  to  have  a  dry,  impervious  floor  in  the 
cellar,  which  can  be  secured  by  first  laying  a  base  of  concrete,  upon 
which  a  layer  of  about  :|^-ineh  of  as2)haltum  should  be  placed.  This 
makes  the  floor  practically  impervious.  It  should  then  be  properly 
finished  with  a  layer  of  best  Portland  cement. 

In  order  to  prevent  dampness  of  walls,  that  part  of  the  wall  below 
the  level  of  tlie  ground  should  be  executed  with  particular  care. 
Nothing  will  better  prevent  dani})ness  in  walls  than  a  "  clamp  course" 
of  some  impervious  nuxterial.  Asphaltum  is  probably  best  for  this 
l)urpose,  though  layers  of  slate  in  concrete  or  damp  proof  tiles  are 
very  etticient.  If  at  all  practicable  there  should  be  a  dry  area  all 
around  the  foundation  walls  in  order  to  prevent  any  dampness  in  the 
walls  originating  from  the  earth  surrounding  it  at  the  sides.  If  such 
an  area  cannot  be  provided  a  double  wall  with  an  air-si)ace  between 
inner  and  outer  wall  should  be  used. 


APPENDIX. 


CALCULATION    OF   VELOCITY    AND    DISCHARGE    OF   HOUSE    DRAINS 

AND   SEWERS. 

The  problem  of  determining  the  size  of  a  drain  or  pipe  intended  to 
discharge  sewage,  is  strictly  a  question  of  hydraulics,  and  its  solu- 
tion is  readily  accomplished  by  means  of  formulae  and  calculations, 
or  by  tables,  worked  out  so  as  to  facilitate  arithmetic  ojierations.* 

It  iS;  however,  often  desirable  to  have  the  relation  between  inclina- 
tion, size,  velocity  and  discharge  of  a  drain  or  sewer  in  a  shape,  which 
may  permit  at  a  glance  finding  two  of  the  above  quantities  if  the  other 
two  are  given. 

A  diagram  constructed  so  as  to  illustrate  the  relation  of  these  four 
quantities,  will  best  serve  for  this  purpose,  and  the  annexed  graphical 
solution  of  the  problem  (for  whose  suggestion  the  writer  is  under  ob- 
ligations to  M.  L.  Ilolman,  Esq.,  Assistant  Engineer,  St.  Louis 
Waterworks)  is  offered  to  meet  such  a  want. 

This  diagram  is  based  upon  Baldwin  Latham's  Tables,  calculated 
from  Weisbach's  formula 


KSgh 
l^l+e  +  cl 


wherein 


h  =  hciid  of  water  iu  foet. 

1  =  length  of  sewer  iu  feet. 

d  =  diameter  of  sewer  in  feet. 

V  =  velocity  in  feet  per  second. 

c  =  coellicieut  for  friction  in  pipes. 

e  =  coefficient  of  resistance  for  entrance. 

g  =  acceleration  of  gravity  =  83.2. 

The  coelllcient  c  may  be  assumed  according  to  Weisbach  as  ==  .oOS 
in  the  average. 

The  cocrticient  c  is  somewhat  variable  with  the  square  root  of  the 
velocity,  viz: 

V^ 

*  Very  complete  tables  of  the  velocities  and  discharges  of  sewers  arc  given  in  Baldwin  Latham's 
"Sanitary  Engineering." 
43 
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With  a  velocity  v  and  the  diameter  d  the  discharge  Q  is  accordingly 
found  by  the  formula: 

Q  being  discharge  in  cubic  feet  per  second,  the  sewer  running  full. 
If  we  assume  the  sewer  running  only  half-full  the  discharge  jyer 
minute  becomes 

Q  =   ^V  X  60  X  TTj 

Diagram  I.  gives  discharges  per  minute,  the  sewer  running  half- 
full,  and  this  limit  of  deptli  of  flow  is  usually  assumed  for  house 
drains  and  small  sewers.     But  the  velocity  is  the  same  for  sewers  ruu- 

nn  iii?j?n/i'  J*  i         i        sectional  area  of  water-way  »    •     t 

nmg  full  or  hali-iull  (being  proportionate  to  — wetted  perimeter — ',  which 
has  the  same  value  for  both  cases),  consequently,  the  discharge  Q  for 
sewers  running  full  is  simply  double  the  value  given  in  the  diagram. 
For  other  depths  of  flow,  the  velocity  should  be  calculated  from 
Weisbach's  formula  for  flow  of  water  in  open  culverts: 


p  f  ^ 


in  which 


V  =  mean  velocity  in  feet  per  second. 
T  =  area  of  the  cross-section  of  water  iu  sq.  ft. 
p  =  the  wetted  perimeter  in  ft. 
h  =  tlie  fall  iu  ft.  in  the  distance  1  (in  ft.) 
g  =  acceleration  of  gravity,  32.3. 

r  =  empirical  coefficient  of  friction,  which  is  somewhat  dependent  from  the 
velocitj^  but  may,  for  approximative  calculations,  be  assumed  as  =  .0075. 

Tables  1  and  2  were  calculated  by  Eobt.  Moore,  C.  E.,  from  this 
last  formula. 

It  will  be  seen  that,  assuming  C  as  a  constant,  the  velocity  v  is  pro- 
portionate to  1^—  ,  or  to  the  square  root  of  the  hydraulic  mean  radius. 
It  is  evident  that  tlie  velocity  in  a  circular  culvert  (drain  or  sewer) 
will  greatly  diminish  as  the  depth  of  the  stream  flowing  through  it 
decreases.  Diagram  11.  illustrates  this  change  of  velocity  for  different 
depths  of  flow.  It  shows  tliat  the  velocity  is  the  same  for  drains  running 
full  or  half-full;  it  further  shows  that  the  maximum  velocity  of  flow 
occurs  not  when  the  sewer  is  running  full,  but  when  the  depth  of 
flow  is  about  .813  of  its  diameter.  The  maximum  velocity  is  about 
11  per  cent,  greater  than  when  running  full  or  half-full.*  At  a  depth 
of  flow  of  ^  of  the  diameter  the  velocity  is  only  about  77  per  cent. 

*The  maximum  discharge  docs  not  coincide  with  the  m;iximiim  velocity.  (^  is  a  maximum  when 
the  depth  of  flow  is  about  .95  of  the  diameter. 
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of  that  wlieii  running  full  or  Inilf-full,  and  for  lesser  depths  of  flow 
the  velocity  diniiiiishcs  rapidly. 

This  diagram  is  well  adnpfcd  to  illustiate  (he  advantage  gained  l)y 
reducing  the  sizes  of  drains  as  much  as  ])ossible,  or  in  other  words, 
by  concentrating  the  sewage  llowing  througli  it. 

In  order  to  illustrate  the  use  of  Diagram  I.  examples  are  given  for 
various  cases. 

Prohlem  1.  —  (Jiven  the  iiu-Iination  of  a  sewer  to  be  1  in  250,  and 
the  discharge  (if  running  half-full)  200  cul)ic  feet  per  minute,  what 
will  be  the  diameter  of  the  sewer  and  what  the  velocity  of  tiow  in  it? 

Answer. — Turning  to  the  diagram,  and  following  the  two  curves  Q 
and  i,  to  their  i)oint  of  intersection,  we  find,  by  going  from  this  point 
horizontally  to  the  end  of  the  line,  the  required  size  to  be  17.75  inches 
diameter,  and  by  going  vertically  upwards  we  find  the  velocity  to  be 
about  3.9  feet  per  second. 

If  the  same  dischai-ge  should  be  effected  by  a  sewer  running  fu^l, 
we  divide  lirst  Q  \)\  ;.■',  aiul  look  into  the  diagi'ani  for  the  intersection 
of  /=1  in  250  aiuI  (/=100  cul)ic  feet.  In  this  case  the  required  size 
would  be  (/=13.5  inches,  and  the  velocity  «>=about  3.35  feet  per 
second. 

Prohlem  2. — IIow  much  water  does  a  G-inch  house-drain  deliver  per 
minute,  running  half-full,  ;iud  laid  at  an  inclination  of  1  in  100,  and 
what  would  be  the  velocity  of  the  water? 

Answer. — The  intersection  of  the  horizontal  line  at  the  diameter 
G  inches  and  the  inclination  curve  1  in  100  falls  between  the  curves 
^=20  and  (>=30,  and  is  found  by  inter[)olation  to  be  about  21  cubic 
feet  per  minute.  By  going  veitically  ui)ward  from  the  point  of  inter- 
section, Ave  find  the  velocity  to  be  a  little  over  3.5  feet  per  second. 

Prohlem  •>'. — What  is  the  size  of  pii)e  necessary  to  deliver  40  cubic 
feet  per  minute  (running  half-full)  with  a  velocity  of  3  feet  per  sec- 
ond, what  inclination  should  be  given  to  the  })ipe? 

Answer. — At  the  intersection  of  the  curve  ^^40  and  the  vertical 
line  i'==3  feet,  we  find  the  diameter=9  inches,  and  the  inclination  be- 
tween 1  in  200  and  1  in  250,  say  1  in  210. 

Prohlem  Jf. — IIoav  much  water  will  a  12-inch  i)ipe,  the  flow  being  at 
the  rate  of  2.5  feet  per  second,  running  half-full,  discharge  per 
minute?     What  inclination  should  it  have? 
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Anszver. — The  intersection  of  the  vertical  lines  v=2.5  and  hori- 
zontal line  (?=13-inches  gives  the  discharge  to  be  between  ^=50  and 
GO,  say  58  cubic  feet  per  minute,  and  the  grade  to  be  between  1  in 
850  and  1  in  400,  say  1  in  380. 

Problem  5. — Given  ^^400  cubic  feet  per  minute,  (Z=24  inches, 
what  is  i  and  v  ? 

Ansuwi'. — The  intersection  of  Q=4:00  and  (1=24:  falls  between  the 
inclination  curves  ^=l  in  250,  and  1  in  300,  by  interpolation  i=l  in 
280.  The  velocity  is  found  by  going  from  the  point  of  intersection 
vertically  upward;  it  is  v=4.25  feet  per  second. 

Problem  0. — Given  v=3  feet  per  second,  ^=l  in  90,  what  is  d 
and  Q? 

Answer. — The  intersection  of  the  vertical  line  v=3  and  the  curve 
*=1  m  90,  gives  Q  between  5  and  10,  say  about  8  cubic  feet  per 
minute,  and  the  diameter  to  be  very  nearly  4  inches. 
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Table  1. 

TABLE   OF   Dr.VMETERS   OF   HOUSE   DT{.\INS 

With  various  Grades,  and  for  Lots  of  diflerent  sizes,  cai)al)l(!  of  discharging  2  inches  of  rain  per 
lioiir  wlien  running  tliree-fourtlis  full. 

Caknhited  by  Kobt.  Moore,  C.  E.,  St.  Louis,  Mo. 
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d  -  Diameter  in  feet;  v=  Velocity;  a^  No.  of  Acres;  h=  Fall  per  100  feet. 
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APPENDIX 


The  Laws  of  Rhode  Island 

IN    RELATION   TO 

Vital  Statistics,  the  State  Board  of  Health,  and  Marriage. 


PUBLIC  STATUTES  CHAPTER  85. 


OF  THE  REGISTRATION  OF  BIRTHS,  DEATHS  AND  MARRIAGES. 

Section  1.  The  town  clerks  of  the  several  towns,  or  any  person  whom  the 
board  of  aldermen  of  any  city,  or  the  town  council  of  any  town  may  appoint  for 
that  purpose,  shall  obtain  chronologically  record  and  index,  as  required  by  tiie 
forms  prescribed  by  section  three  of  this  chapter,  all  information  concerning 
births,  marriages  and  deaths  occurring  among  the  inhabitants  of  their  respective 
towns;  and  on  or  before  the  first  Monday  in  March,  annually,  shall  make  duly 
certified  returns  thereof  to  the  secretary  of  the  state  board  of  health  for  the  year, 
ending  on  the  thirty-first  day  of  December  next  preceding,  accompanying  the 
same  with  a  list  of  the  persons  required  by  law  to  make  returns  to  them,  who 
have  neglected  to  do  so,  and  with  such  remarks  relating  to  the  object  of  this 
chapter  as  they  may  deem  important  to  communicate. 

Skc.  2.  The  Secretaiy  of  the  state  board  of  health  shall  receive  the  returns 
made  in  pursuance  of  the  preceding  section,  and  annually,  make  a  general 
abstract  and  report  thereof,  in  form  as  prescribed  by  section  three  of  this  chap- 
ter, and  publish  not  exceeding  one  thousand  copies  thereof.  Said  returns,  after 
such  report  is  prepared,  shall  be  deposited  in  the  office  of  the  secretary  of  state, 
who  shall  cause  the  same  to  be  arranged,  full  alphabetical  indices  of  all  the 
names  to  be  made,  and  the  whole  to  be  bound  in  volumes  of  convenient  size, 
and  carefully  preserved  in  his  office. 

Sec.  3.  The  blank  forms  required  to  carr)'  out  the  provisions  of  this  chapter, 
shall,  on  application,  be  furnished  by  the  secretary  of  the  state  board  of  health 
to  clergymen,  physicians,  undertakers,  town  clerks,  clerks  of  meetings  of  the 
Society  of  Friends  and  other  persons  requiring  them,  substantiall}^  as  follows: 
The  record  of  a  birth  shall  state  the  date  and  place  of  birth,  name  and  sex  of  the 
child,  whether  born  alive  or  still-born,  the  name  and  surname,  color,  occupation, 
residence  and  birthplace  of  the  parents,  and  the  time  of  recording,  so  far  as  the 
same  can  be  ascertained.  The  record  of  a  marriage  shall  state  the  date  of  the 
marriage,  place,  name,  residence  and  official  station  of  the  person  by  whom 
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married,  names  and  surnames  of  the  parties,  age,  color,  occupation  and  residence 
of  each,  condition,  that  is  whether  single  or  widowed,  what  marriage,  that  is 
whether  first,  second,  third  or  other  marriage,  the  occupation,  birthplace  and 
name  of  their  parents,  and  the  time  of  recording,  so  far  as  the  same  can  be 
ascertained.  The  record  of  deaths  shall  state  the  date  of  death,  name  and  sur- 
name of  deceased,  the  sex,  color  and  condition,  whether  single  or  married,  age, 
occupation,  place  of  death,  place  of  birth,  names  and  birthplace  of  parents, 
disease,  or  cause  of  death,  and  the  time  of  recording,  so  far  as  can  be  ascer- 
tained. 

Sec  4.  Every  meeting  of  the  Society  of  Friends,  clergyman,  and  all  others 
authorized  to  join  persons  in  marriage,  shall  make  a  faithful  record  of  every 
such  rite  performed  by  them,  in  manner  and  form  aforesaid,  and  return  the 
same  for  the  last  preceding  month,  on  or  before  the  second  Monday  of  every 
month,  to  the  town  clerk  of  the  town  in  which  such  rite  shall  have  been  per- 
formed; and  no  marriage  shall  be  solemnized  until  the  parties  shall  have  signed 
and  delivered  to  the  person  about  to  solemnize  it,  or  to  the  clerk  of  a  meeting  of 
the  Society  of  Friends,  a  certificate  containing  the  information  required  for  the 
record  of  a  marriage,  as  prescribed  by  this  chapter. 

Sec.  5.  The  town  clerk  of  every  town  shall  annually,  in  the  month  of 
January,  collect  the  information  required  by  this  chapter,  in  relation  to  all 
children  born  in  the  town  during  the  year  ending  on  the  thirty-first  day  of 
December  next  preceding. 

Sec.  6.  Whenever  any  person  shall  die,  or  any  still-born  child  shall  be 
brought  forth  in  this  State,  the  physician  attending  at  such  bringing  forth  or 
last  sickness,  if  any  physician  so  attended,  shall  within  forty-eight  hours  after 
such  death  or  bringing  forth,  leave  with  tiie  family,  if  any,  or  person  having  the 
care  of  the  deceased,  or  the  person  bringing  forth  such  still-born  child,  or  give 
to  the  undertaker  or  person  who  conducts  the  funeral,  a  certificate  stating  in 
case  of  a  death  the  name  of  the  deceased,  the  date  of  the  death,  and  the  disease 
or  cause  of  the  death,  and  in  case  of  the  bringing  forth  of  a  still-born  child,  the 
date  and  the  cause  of  such  child  being  brought  forth  still-born. 

Sec.  7.  Every  town  council  may  appoint  a  sufficient  number  of  persons  to 
act  as  undertakers,  removable  at  the  pleasure  of  such  council. 

Sec.  8.  No  undertaker  or  other  person  shall  conduct  a  funeral,  or  bury  or 
deposit  in  a  tomb,  or  remove  from  this  State  or  otherwise  dispose  of  the  remains 
of  any  deceased  person  or  still-born  child,  unless  he  shall  first  obtain  the  physi- 
cian's certificate  required  by  section  six  of  this  chapter,  if  a  physician  was  in 
attendencc  upon  such  person  who  has  deceased,  or  the  person  bringing  forth 
such  still-born  child,  and  shall  return  the  same,  together  with  his  own  certificate 
of  the  informalion  required  by  section  three  of  this  chapter,  to  the  town  clerk 
of  the  town  where  such  death  or  bringing  forth  took  place. 

Sec.  9  Any  town  may  make  ordinances,  more  effectually  to  attain  the 
objects  herein  contemplated. 

Sec.  10.  The  town  clerks,  or  persons  appointed  as  aforesaid,  shall  receive 
for  each  record  of  a  death  made  and  returned  as  required  by  law,  and  for  each 
record  of  a  marriage  made  and  returned  as  required  by  law,  twenty  cents,  to  be 
paid  to  them  out  of  their  respective  town  treasuries:  Prowled,  that  the  yearly 
compensation  to  be  paid  out  of  the  town  treasury  as  aforesaid,  to  any  one  town 
clerk  or  person  appointed  as  aforesaid,  who  shall  perform  the  duties  prescribed 
by  this  chapter,  shall  not  be  less  than  five  dollars.  Undertakers  and  others 
making  returns  of  deaths  as  required  My  section  eight  of  this  chapter,  shall 
receive  for  each  full  report  of  a  death  made  to  the  town  clerk,  five  cents,  in  the 
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cities  of  Provideuce  and  Newport,  and  ten  cents  in  the  other  towns  of  the  State. 

Sec.  11.  Every  clergj'man,  physician,  undertaker,  town  clerk,  clerk  of  any 
meeting  of  the  Society  of  Friends,  or  other  person,  who  shall  wilfully  neglect 
or  refuse  to  perform  any  of  the  duties  imposed  on,  or  reipiircd  of  him,  by  this 
chapter,  shall  be  fined  not  exceeding  twenty  dollars  for  each  offence,  one  half 
thereof  to  the  use  of  the  town  in  which  the  offence  shall  occur,  and  one  half 
thereof  to  the  use  of  the  person  who  shall  complain  of  the  same. 

Sec.  12.  Every  clergyman,  physician,  coroner,  undertaker  or  clerk  of  any 
meeting  of  the  Society  of  Friends,  shall  cause  his  name  and  residence  to  be 
recorded  in  the  town  clerk's  ofBce  of  the  town  where  he  resides. 

Sec.  13.  No  letters  of  administration  or  letters  testamentar}-  shall  be  granted 
by  any  court  of  probate,  upon  the  estate  of  any  person,  until  the  death  of  such 
person,  or  the  facts  from  which  the  same  is  presumed,  shall  be  dulj'  certified,  as 
near  as  maj'  be,  to  the  town  clerk,  in  order  that  the  same  may  be  dul}'  registered 
according  to  the  provisions  of  this  chapter. 

Sec.  14.  The  town  clerks  of  the  several  towns,  the  city  clerk  of  the  city  of 
Newport,  and  the  city  registrar  of  the  city  of  Providence,  shall  have  the  custody 
of  all  records  of  births,  deaths  and  marriages  of  their  respective  tow^ns,  whether 
made  under  the  statutes  now  in  force  or  any  former  statute,  and  a  certificate 
signed  by  them,  certifying  that  any  written  or  printed  statement  of  anj-  mar- 
riage, birth  or  death  is  a  true  copj'  of  the  record  in  their  custody,  shall  be  ad- 
mitted as  evidence  of  such  marriage,  birth  or  death. 

Sec  15.  Births,  marriages  and  deaths  of  non-residents  shall  be  distinguished 
from  those  of  residents  in  the  returns,  by  being  arranged  separately. 

Sec.  1G.  The  secretarj'  of  the  state  board  of  health  may,  from  time  to  time, 
vary  the  forms  of  returns,  and  require  such  additional  information  as  he  may 
consider  necessary  to  accomplish  the  object  of  this  chapter. 

Sec.  17.  The  town  clerks  or  other  officers  appointed  under  this  chapter  to 
collect,  record  and  return  the  births  in  the  several  towns,  shall  receive  fees 
therefor  as  follows:  For  making  record  and  return  of  these  facts|as  required  by 
law,  twenty  cents  each  for  the  first  fifty  entries  in  each  calendar  j'ear,  and 
ten  cents  each  for  each  subsequent  entry  and  return;  to  be  paid  by  the  town  in 
which  the  birth  is  recorded. 

Sec.  18.  The  town  clerks  of  the  several  towns,  or  other  persons  appointed 
under  this  chapter  to  collect  the  births  in  the  several  towns,  shall  annually  in 
the  month  of  Januaiy,  collect  the  facts  concerning  the  births  within  their 
respective  towns,  required  by  this  chapter;  and  shall  so  far  as  practicable,  at  the 
same  time  collect  the  names  of  all  persons  liable  to  be  enrolled  in  the  militia,  as 
required  by  title  thirty-four;  and  the  census  of  all  persons  between  the  ages  of 
five  and  fifteen  j-ears  inclusive,  as  provided  by  chapter  fifty;  and  shall  receive 
therefor  such  compensation  as  the  town  council  or  the  board  of  aldermen  of 
their  respective  towns  or  cities  .shall  determine:  Provided,  that  the  city  of  Provi- 
dence shall  be  exempt  from  so  much  of  the  provisions  of  this  section  as  relates 
to  the  collection  of  the  statistics  of  births. 

Sec.  19.  lilanks  for  the  foregoing  purposes  shall  be  furnished,  on  application 
therefor,  on  or  before  the  first  day  of  December  in  the  year  preceding,  bj'  the 
state  board  of  health,  for  the  collection  of  births,  by  the  adjutant-general,  for 
the  taking  of  the  enrolled  militia,  and  by  the  commissioner  of  public  schools, 
for  the  census  aforesaid. 

Sec.  20.  The  person  or  persons  who  shall  discharge  the  duties  reriuired  bj* 
section  eighteen  of  this  chapter,  if  other  than  the  town  clerk,  shall  make  full 
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return  thereof  to  the  town  clerk  of  his  or  their  town,  on  or  before  the  tenth  day 
of  February  next  fellowing. 

Sec.  21.  The  returns  required  to  be  made  by  clerks  of  the  supreme  court,  in 
relation  to  divorces,  to  the  secretary  of  the  state  board  of  health,  or  a  prepared 
abstract  thereof,  shall  be  published  in  the  annual  report  on  the  births,  marriages 
and  deaths  in  the  State. 


CHAPTER  198. 

OF  DIVORCES. 

Section  5.  The  clerks  of  the  supreme  court  in  the  several  counties,  shall 
make  returns  to  the  secretary  of  the  state  board  of  health,  on  or  before  the  first 
day  of  March,  in  each  and  every  year,  for  the  year  ending  on  the  thirty-first  day 
of  December  preceding,  of  all  the  applications  for  divorce,  showing  the  number, 
the  number  granted,  aud  the  causes  which  are  given  for  the  application,  but 
without  the  names  of  the  parties,  in  accordance  with  the  blanks  which  shall  be 
furnished  them  by  the  secretary  of  the  state  board  of  health. 


CHAPTER  83. 

OF  THE  STATE  BOARD  OF  HEALTH. 

Section  1.  The  governor,  with  the  advice  and  consent  of  the  senate,  shall 
appoint  six  persons,  two  from  the  county  of  Providence,  and  one  from  each  of 
the  other  counties,  who  shall  constitute  the  state  board  of  health,  one  of  whom 
shall  be  appointed  in  each  year  for  the  term  of  six  years  from  the  first  day  of 
July.  Any  appointment  to  fill  a  vacancy  shall  be  for  the  remainder  of  the  term. 
Of  the  persons  so  appointed,  at  least  three  shall  be  well  educated  physicians  and 
members  of  some  medical  society  incorporated  by  the  state.  The  governor  may 
remove  any  member  for  cause,  at  any  time,  upon  the  written  request  of  two- 
thirds  of  the  board. 

Sec.  3.  The  board  shall  take  cognizance  of  the  interests  of  life  and  health 
among  the  citizens  of  the  state.  They  shall  make  investigations  into  the  causes 
of  disease,  and  especially  of  epidemics  and  endemics  among  the  people,  the 
sources  of  mortality,  and  the  effects  of  localities,  employments,  conditions  and 
circumstances  on  the  public  health,  and  shall  faithfully  do  all  in  their  power  to 
ascertain  the  causes  and  the  best  means  for  the  prevention  of  diseases  of  every 
kind  in  the  state.  They  shall  publish  and  circulate,  from  time  to  time,  such 
Information  as  they  may  deem  to  be  important  and  useful  for  diffusion  among 
the  people  of  the  state,  and  shall  investigate  and  give  advice  in  relation  to  such 
subjects  relating  to  the  public  health,  as  may  be  referred  to  them  by  the  general 
assembly,  or  by  the  governor  when  the  general  assembly  is  not  in  session. 

Sec.  3.  The  state  board  of  health  shall  also  investigate  the  subject  of  diseases 
among  cattle  or  other  animals. 

Sec.  4.  The  board  shall  meet  in  the  city  of  Providence  once  in  three  months, 
and  as  much  oftener  as  they  may  deem  necessary.  No  member  of  the  board, 
except  the  secretary,  shall  receive  any  compensation  for  his  services;  but  the 
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actual  personal  expenses  of  any  member,  while  engaged  in  the  duties  of  the 
board,  shall  be  paid  by  the  state. 

Sec.  5.  The  board  shall  elect  a  well  qualified  physician  as  their  secretary, 
who  shall  be  ex-officio  a  member  of  the  board,  the  commissioner  of  public  health, 
and  state  registrar,  but  he  shall  not  be  permitted  to  vote  on  any  question  in 
which  he  is  personally  interested,  or  be  entitled  to  any  additional  compensation 
for  mileage  or  expenses. 

Sec.  6.  The  secretary  of  the  said  board  shall  make  inquiry  from  time  to 
time,  of  the  clerks  of  town  and  local  boards  of  health,  and  practicing  physi- 
cians, in  relation  to  the  prevalence  of  any  disease,  or  knowledge  of  any  known 
or  generally  believed  source  of  disease,  or  causes  of  general  ill-healtli,  and  also 
in  relation  to  the  proceeding.s  of  the  said  boards  of  health,  in  respect  to  acts  for 
the  promotion  and  protection  of  the  public  health,  and  also  in  relation  to  diseases 
among  domestic  animals  in  their  several  towns  and  localities  respectively;  and 
the  said  clerks  of  town  and  local  boards  of  health,  and  the  said  practising 
physicians,  shall  give  such  information,  in  reply  to  said  inquiries,  of  such  facts 
and  circumstances  as  shall  have  come  to  their  knowledge. 

Sec.  7.  The  secretary  shall  perform  and  superintend  the  work  prescribed  for 
said  board  by  law,  and  such  other  duties  as  the  board  may  require,  and  he  shall 
receive  such  salary  not  in  excess  of  twelve  hundred  dollars  aniuially,  as  the 
board  may  determine.  He  shall  hold  his  office  during  the  pleasure  of  the  board, 
and  may  be  removed  at  any  regular  meeting,  by  a  majority  vote  of  the  members 
thereof. 

Sec.  8.  The  governor  shall  provide  a  suitable  office  for  the  board  in  the  city 
of  Providence,  and  the  actual  expenses  of  the  board  and  of  the  members  thereof, 
when  certified  by  the  chairman  and  approved  by  the  governor,  shall  be  paid 
from  the  state  treasury. 

Sec.  9.  The  board  shall  make  a  report  in  print  to  the  general  assembly, 
annually,  of  its  proceedings  during  the  year  ending  on  the  thirty-first  day  of 
December  next  preceding,  with  such  suggestions  in  relation  to  the  sanitary  laws 
and  interests  of  the  state  as  they  shall  deem  important. 


SYNOPSIS  OF  THE  LAW  OF  MARRIAGE  IN  RHODE  ISLAND. 


TITLE  XX,  CHAPTER  163  PUBLIC  STATUTES. 

Sections  1,  2  and  3  show  what  kindred  persons  cannot  nuirry,  and  declare 
marriages  within  prohibited  degrees,  null  and  void. 

Section  4  makes  an  exception  in  favor  of  Jews,  within  the  degrees  of  affinity 
or  consanguinity  allowed  by  their  religion. 

Section  5  declares  the  marriage  of  persons  having  a  husband  or  wife  living, 
and  of  idiots  or  of  lunatics,  absolutely  void. 

Sec.  6.  "  Any  ordained  minister  or  elder  of  any  religious  denomination,  who 
shall  be  domiciled  in  this  state,  and  either  justice  of  the  supreme  court,  may  join 
persons  in  marriage  in  any  town  of  the  state."  (It  will  be  .seen  that  clergymen 
from  other  states  cannot  solemnize  vmrriages  in  Rhode  Island.  iVIarriages  solem- 
nized in  Rhode  Island,  by  clergymen  living  out  of  the  state,  are  null  and  void.) 
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Section  7  defines  what  shall  be  understood  by  the  term  "  religious  denomina- 
tion," within  the  meaning  of  the  preceding  section. 

Sec.  8.  Wardens  in  the  town  of  New  Shoreham,  may  join  persons  in  mar- 
riage in  said  town. 

Section  9  provides  that  no  minister,  elder,  magistrate  or  warden  shall  join 
persons  in  marriage,  unless  such  persons,  if  residents  of  this  state,  shall  first 
present  a  certificate  properly  executed  and  signed  by  the  town  or  city  clerk  or 
city  registrar  of  the  town  or  city  in  which  such  persons  shall  reside,  and  if  not 
residents  of  this  state,  then  from  the  town  or  city  clerk  or  registrar  of  the  town 
or  city  in  which  the  marriage  shall  be  solemnized,  to  the  effect  that  the  said 
town  or  city  clerk  or  registrar  has  duly  recorded  the  intention  of  marriage  between 
the  parties  named  in  the  certificate,  and  no  town  or  city  clerk  or  city  registrar 
shall  issue  such  certificate  to  any  minor  or  person  under  guardianship,  unless 
the  consent  in  writing  of  the  parent  or  guardian  shall  have  been  first  obtained. 

Section  10  provides  that  every  society  of  Friends,  and  every  person  author- 
ized to  join  persons  in  marriage  shall  certify  upon  the  certificate  required  in 
section  nine  of  this  chapter,  the  time  when  and  the  place  where  the  marriage 
shall  have  been  solemnized  by  him,  and  shall  on  or  before  the  second  Monday  of 
every  month  return  the  certificate  of  every  marriage  solemnized  by  him  during 
the  last  preceding  month,  to  the  clerk  or  registrar  of  the  town  or  city  in  which 
such  rite  shall  have  been  performed. 

Section  11  forbids  the  solemnization  of  the  marriage  ceremony,  by  any 
person,  when  lawful  objection  is  made  thereto  in  writing,  until  such  lawful 
objection  be  removed. 

Sections  13,  13  and  14  provide  that  any  person  who  shall  join  persons  in 
marriage  contrary  to,  or  in  violation  of,  chapter  163  of  the  Public  Statutes,  shall 
be  imprisoned  not  exceeding  six  months,  or  fined  not  exceeding  one  thousand 
dollars. 

Sec.  15.  The  solemnization  of  marriage  shall  be  in  the  presence  of  two  wit- 
nesses at  least,  besides  the  minister,  elder  or  magistrate  officiating. 

Section  16  relates  to  marriages  among  Quakers  or  Friends,  and  among  Jews, 
making  them  valid  if  in  accordance  with  the  forms,  rites  and  ceremonies  of  the 
same  respectively. 

Section  17  provides  that  any  persons  joined  in  marriage  in  this  state,  who 
have  neglected  to  comply  with  the  law  as  set  forth  in  the  preceding  sections, 
shall  be  imprisoned  not  exceeding  six  months,  or  fined  not  exceeding  one 
thousand  dollars. 
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